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NOVEL POLYPEPTIDES AND NUCLEIC ACIDS 
ENCODING SAME 



TECHNICAL FIELD OF THE INVENTION 

The invention generally relates to nucleic acids and polypeptides encoded therefrom. 

BACKGROUND OF THE INVENTION 

^0 Within the animal kingdom, odor detection is a universal tool used for social 

interaction, predation, and reproduction. Chemosensitivity in vertebrates is modulated by 
bipolar sensory neurons located in the olfactory epithelium, which extend a single, highly 
arborized dendrite into the mucosa while projecting axons to relay neurons within the olfactory 
bulb. The many ciliae on the neurons bear odorant (or olfactory) receptors (ORs), which cause 

15 depolarization and formation of action potentials upon contact with specific odorants. ORs 
may also function as axonal guidance molecules, a necessary function as the sensory neurons 
are normally renewed continuously through adulthood by underlying populations of basal 
cells. 

The mammalian olfactory system is able to distinguish several thousand odorant 
20 molecules. Odorant receptors are believed to be encoded by an extremely large subfamily of G 
protein-coupled receptors. These receptors share a 7-transmembrane domain structure with 
many neurotransmitter and hormone receptors and are likely to underlie the recognition and G- 
protein-mediated transduction of odorant signals and possibly other chemosensing responses 
as well. The genes encoding these receptors are devoid of introns within their coding regions. 
25 Schurmans and co-workers cloned a member of this family of genes, OLFRl, from a genomic 
library by cross-hybridization with a gene fragment obtained by PGR. See Schurmans et ciL, 
Cytooenet. Cell Genet., 1993, 63(3):200. By isotopic //; situ hybridization, they mapped the 
gene to 1 7pl3-pl2 with a peak at band 17pl3. A minor peak was detected on cliromosome 3, 
with a maximum in the region 3q 1 3-q2 1 . After Mspl digestion, a restriction fragment length 
30 polymorphism (RFLP) was demonstrated. Using this in a study of 3 CEPH pedigrees, they 

demonstrated linkage with D17S126 at 17pter-p]2; maximum lod = 3.6 at theta = 0.0. Used as 
a probe on Southern blots under moderately stringent conditions, the cDNA hybridized to at 

1 
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least 3 closely related genes. Ben-Arie and colleagues cloned 1 6 human OLFR genes, all from 
17p]3.3. See Bei,-Ane ei ciL, Hum. Mol. Genet.. 1994, 3(2):229. The intronless codmg regions 
are mapped to a 350-kb contiguous cluster, with an average intergenic separation of 15 kb. The 
OLFR genes in the cluster belong to 4 different gene subfamilies, displaymg as much sequence 
5 variability as any randomly selected group of OLFRs. This suggested that the cluster mav be 
one of several copies of an ancestral OLFR gene repertoire whose existence may have 
predated the divergence of mammals. Localization to 1 7pl3.3 was performed by fluorescence 
in situ hybridization as well as by somatic ceil hybrid mapping. 

Previously, OR genes cloned in different species were from disparate locations in the 
1 0 respective genomes. The human OR genes, on the other hand, lack introns and may be 

segregated into four different gene subfamilies, displaying great sequence variability. These 
genes are primarily expressed in olfactory epithelium, but may be found in other 
chemoresponsive cells and tissues as well. 

Blache and co-workers used polymerase chain reaction (PGR) to clone an mtronless 
1 5 cDNA encoding a new member (named OL2) of the G protein-coupled receptor 

superfamily.See Blache et al., Biochem. Biop h ys Res. Commun. . 1998, 242(3):669. The 
coding region of the rat OL2 receptor gene predicts a seven transmembrane domain receptor of 
315 amino acids. OL2 has 46.4 percent amino acid identity with OLl, an olfactory receptor 
expressed in the developing rat heart, and slightly lower percent identities with several other 
20 olfactory receptors. PGR analysis reveals that the transcript is present mainly in the rat spleen 
and in a mouse msulin-secreting cell line (M1N6). No correlation was found between the tissue 
distribution of OL2 and that of the olfaciion-related GTP-binding protein Golf alpha subunii. 
These findings suggest a role for this new hypothetical G-protein coupled receptor and for its 
still unknown ligand in the spleen and in the insulin-secreting beta cells. 
25 Olfactory loss may be induced by trauma or by neoplastic growths in the olfactor\- 

neuroepithelium. There is currently no treatment available that effectively restores olfaction in 
the case of sensorineural olfactoiy losses. See Harrison's Principles of Internal Medicme. 14"' 
Ed, Fauci, AS et al. (eds.), McGraw -Hill, New York, 1998, 173. There thus remams a need 
for effective treatment to restore olfaction in pathologies related to neural olfactory loss. 

30 
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SUMMARY OF THE INVENTION 

The invention is based, in part, upon the discovery of novel polynucleotide sequences 
encoding novel polypeptides. 

Accordingly, in one aspect, the invention provides an isolated nucleic acid molecule 
that includes the sequence of SEQ ID NO: 1,3,5,6, 8, 1 0, 12, 14, 16, 1 8, 20, 22,24, 26 or a 
fragment, homolog, analog or derivative thereof The nucleic acid can include, e.g., a nucleic 
acid sequence encoding a polypeptide at least 85% identical to a polypeptide that includes the 
aminoacidsequencesofSEQIDNO:2, 4, 7, 9, 11, 13, 15, 17, 19,21,23,25,27. The 
nucleic acid can be, e.g., a genomic DNA fragment, or a cDNA molecule. 

Also included in the invention is a vector containing one or more of the nucleic acids 
described herein, and a cell containing the vectors or nucleic acids described herein. 

The invention is also directed to host cells transfomied with a vector comprising any of 
the nucleic acid molecules described above. 

In another aspect, the invention includes a pharmaceutical composition that includes a 
15 NOVXnucl eic acid and a phamiaceutically acceptable carrier or diluent. 

In a further aspect, the invention includes a substantially purified NOVX polypeptide, 
e.g.. any of the NOVX polypeptides encoded by an NOVX nucleic acid, and fragments, 
homologs, analogs, and derivatives thereof The invention also includes a phamiaceutical 
composition that includes an NOVX polypeptide and a pharmaceutically acceptable carrier or 
20 diluent. 

In still a further aspect, the invention provides an antibody that binds specifically to an 
NOVX polypeptide. The antibody can be, e.g., a monoclonal or polyclonal antibody, and 
fragments, homologs, analogs, and derivatives thereof The invention also includes a 
pharmaceutical composition including NOVX antibody and a pharmaceutically acceptable 
25 carrier or diluent. The invention is also directed to isolated antibodies that bind to an epitope 
on a polypeptide encoded by any of the nucleic acid molecules described above. 

The invention also includes kits comprismg any of the pharmaceutical compositions 
described above. 

The invention further provides a method for producing an NOVX polypeptide by 
30 providing a cell containing an NOVX nucleic acid, e.g., a vector that includes an NOVX 
nucleic acid, and culturing the cell under conditions sufficient to express the NOVX 
polypeptide encoded by the nucleic acid. The expressed NOVX polypeptide is then recovered 
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from the cell. Preferably, the cell produces little or no endogenous NOVX polypeptide. The 
cell can be, e.g., a prokaiyotic cell or eukaryotic cell. 

The invention is also directed to methods of identifying an NOVX polypeptide or 
nucleic acid in a sample by contacting the sample with a compound that specifically binds to 
5 the polypeptide or nucleic acid, and detecting complex formation, if present. 

The invention further provides methods of identifying a compound thai modulates the 
activity of an NOVX polypeptide by contacting an NOVX polypeptide witlVa compound and 
determining whether the NOVX polypeptide activity is modified. 

The invention is also directed to compounds that modulate NOVX polypeptide activity 
10 identified by contacting an NOVX polypeptide with the compound and determining whether 
the compound modifies activity of the NOVX polypeptide, binds to the NOVX polypeptide, or 
binds to a nucleic acid molecule encoding an NOVX polypeptide. 

In another aspect, the invention provides a method of determining the presence of or 
predisposition of an NOVX-associated disorder in a subject. The method includes providing a 
15 sample from the subject and measuring the amount of NOVX polypeptide in the subject 
sample. The amount of NOVX polypeptide in the subject sample is then compared to the 
amount of NOVX polypeptide in a control sample. An alteration in the amount of NOVX 
polypeptide in the subject protein sample relative to the amount of NOVX polypeptide in the 
control protein sample indicates the subject has a tissue proliferation-associated condition. A 
20 control sample is preferably taken from a matched individual, i.e., an individual of similar age, 
sex, or other general condition but who is not suspected of having a tissue proliferation- 
associated condition. Alternatively, the control sample may be taken from the subject at a time 
when the subject is not suspected of having a tissue proliferation-associated disorder. In some 
embodiments, the NOVX is detected using an NOVX antibody. 
25 In a further aspect, the invention provides a method of determining the presence of or 

predisposition of an NOVX-associated disorder in a subject. The method includes providing a 
nucleic acid sample, e.g., RNA or DNA, or both, from the subject and measuring the amount 
of the NOVX nucleic acid in (he subject nucleic acid sample. The amount of NOVX nucleic 
acid sample in the subject nucleic acid is then compared to the amount of an NOVX nucleic 
30 acid in a control sample. An alteration in the amount of NOVX nucleic acid in the sample 
relative to the amount of NOVX in the control sample indicates the subject has a NOVX- 
associated disorder. 
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In a still further aspect, the invention provides a method of treating or preventing or 

delaying an NOVX-associated disorder. The method includes administering to a subject in 

which such treatment or prevention or delay is desired an NOVX nucleic acid, an NOVX 

polypeptide, or an NOVX antibody in an amount sufficient to treat, prevent, or delay a NOVX- 

5 associated disorder in the subject. 

Unless otherwise defined, all technical and scientific terms used herein have the same 

meaning as commonly understood by one of ordinary skill in the art to which this invention 

belongs. Although methods and materials similar or equivalent to those described herein can 

be used in the practice or testing of the present invention, suitable methods and materials are 

10 described below. All publications, patent applications, patents, and other references 

mentioned herein are incorporated by reference in their entirety. In the case of conflict, the 

present specification, including definitions, will control. In addition, the materials, methods, 

and examples are illustrative only and not intended to be limiting. 

Other features and advantages of the invention will be apparent from the following 

15 detailed description and claims. 

DETAILED DESCRIPTION OF THE INVENTION 

Olfactory receptors (ORs) are the largest family of G-protein-coupled receptors 
(GPCRs) and belong to the first family (Class A) of GPCRs, along with catecholamine 

20 receptors and opsins. The OR family contains over 1,000 members that traverse the 
phylogenetic spectrum from C. elegans to rhammals. ORs most likely emerged from 
prototypic GPCRs several times independently, extending the structural diversity necessary 
both within and between species in order to differentiate the multitude of ligands. Individual 
olfactory sensory neurons are predicted to express a single, or at most a few^ ORs. All ORs are 

25 believed to contain seven a-helices separated by three extracellular and three cytoplasmic 

loops, with an extracellular amino-temiinus and a cytoplasmic carboxy-terminus. The pocket 
of OR ligand binding is expected to be between the second and sixth transmembrane domains 
of the proteins. Overall amino acid sequence identity within the mammalian OR family ranges 
from 45% to >80%, and genes greater than 80% identical to one another at the amino acid 

30 level are considered to belong to the same subfamily. 

Since the first ORs were cloned in 1991, outstanding progress has been made into their 
mechanisms of action and potential dysregulation during disease and disorder. It is understood 

5 
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that some human diseases result from rare mutations within GPCRs. Drug discovery avenues 

could be used to produce highly specific compounds on the basis of minute stmctural 
differences of OR subtypes, which arc now being appreciated with //; vivo manipulation of OR 
levels in transgenic and knock-out animals. Furthennore, due to the intracellular homogeneity 
and ligand specificity of ORs, renewal of specific odorant-sensing neurons lost in disease or 
disorder is possible by the introduction of individual ORs into basal cells. Additionally, new- 
therapeutic strategies may be elucidated by further study of so-called orphan receptors, whose 
l!gand(s) remain to be discovered. 

OR proteins bind odorant ligands and transmit a G-protein-mediated intracellular 
signal, resulting in generation of an action potential. The accumulation of DNA sequences of 
hundreds of OR genes provides an opportunity to predict features related to their structure, 
function and evolutionary diversification. See Pilpel Y, et.al, Essays Biochem 1998;33:93- 
104. The OR repertoire has evolved a variable ligand-binding site that ascertains recognition of 
multiple odorants, coupled to constant regions that mediate the cAMP-mediated signal 
1 5 transduction. The cellular second messenger underlies the responses to diverse odorants 
through the direct gating of olfactory-specific cation channels. This situation necessitates a 
mechanism of cellular exclusion, whereby each sensory neuron expresses only one receptor 
type, which in turn infiuences axonal projections. A 'synaptic image' of the OR repertoire thus 
encodes the detected odorant in the central nervous system. 
20 The ability to distinguish different odors depends on a large number of different 

odorant receptors (ORs). ORs are expressed by nasal olfactory sensory neurons, and each 
neuron expresses only 1 allele of a single OR gene. In the nose, different sets of ORs are 
expressed in distinct spatial zones. Neurons that express the same OR gene are located in the 
same zone; however, in that zone they are randomly interspersed with neurons expressing 
25 other ORs. When the cell chooses an OR gene for expression, it may be restricted to a specific 
zonal gene set, but it may select from that set by a stochastic mechanism. Proposed models of 
OR gene choice fall into 2 classes: locus-dependent and locus-independent. Locus-dependent 
models posit that OR genes are clustered in the genome, perhaps with members of different 
zonal gene sets clustered at distinct loci. In contrast, locus-independent models do not require 
30 that OR genes be clustered. 

OR genes have been mapped to I I different regions on 7 chromosomes. These loci lie 
within paralogous chromosomal regions that appear to have arisen by duplications of large 
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chromosomal domains followed by extensive gene duplication and divergence. Studies have 

shown that OR genes expressed in the same zone map to numerous loci; moreo^•er, a single 

locus can contain genes expressed in different zones. These findings raised the possibility that 

OR gene choice is locus-independent or involved consecutive stochastic choices. 

5 Issel-Tarver and Rine (1996) characterized 4 members of the canine olfactory receptor 

gene family. The 4 subfamilies comprised genes expressed exclusively in olfactory epithelium. 

Analysis of large DNA fragments using Southern blots of pulsed field gels indicated that 

subfamily members were clustered together, and that two of the subfamilies were closely 

linked in the dog genome. Analysis of the four olfactory receptor gene subfamilies in 26 

10 breeds of dog provided evidence that the number of genes per subfamily w^as stable in spite of 

differential selection on the basis of olfactory acuity in scent hounds, sight hounds, and toy 

breeds. 

Issel-Tarver and Rine (1997) performed a comparative study of four subfamilies of 
olfactory receptor genes first identified in the dog to assess changes in the gene family during 

15 mammalian evolution, and to begin Hnking the dog genetic map to that of humans. These four 
families were designated by them OLFl, 0LF2, 0LF3, and OLF4 in the canine genome. The 
subfamilies represented by these four genes range in size from 2 to 20 genes. They are all 
expressed in canine olfactory epithelium but were not detectably expressed in canine lung, 
liver, ovary, spleen, testis, or tongue. The OLFl and OLF2 subfamilies are tightly linked in the 

20 dog genome and also in the human genome. The smallest family is represented by the canine 
OLFl gene. Using dog gene probes individually to hybridize to Southern blots of genomic 
DNA from 24 somatic cell hybrid lines. They showed that the human homologous OLFl 
subfamily maps to human chromosome 1 1 . The human gene with the strongest similarity to 
the canine OLF2 gene also mapped to chromosome 1 1. Both members of the human subfamily 

25 that hybridized to canine OLF3 were located on chromosome 7. It was difficult to determine to 
which chromosome or chromosomes the human genes that hybridized to the canine OLF4 
probe mapped. This subfamily is large in mouse and hamster as weU as human, so the rodent 
background largely obscured the human cross-hybridizing bands. It was possible, however, to 
discern some human-specific bands in blots corresponding to human chromosome 19. They 

30 refined the mapping of the human OLFl homolog by hybridization to YACs thai map to 

1 Iql 1. In dogs, the OLFl and OLF2 subfamilies are within 45 kb of one another (Issel-Tarv^er 
and Rine (1996)), 
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Jssel-Tarver and Rine (1997) demonstrated that in the human OLFl and OLF2 

homologs are likewise closely linked. By studying YACs, Issel-Tarver and Rine (1997) found 

that the human OLF3 homolog maps to 7q35. A chromosome 19-specific cosmid library was 

screened by hybridization with the canine OLF4 gene probe, and clones that hybridized 

5 strongly to the probe even at high stringency were localized to 19pl3.1 and 19pl3.2. These 

clones accounted, however, for a small fraction of the homologous human bands. 

Rouquier et al. ( 1 998) demonstrated that members of the olfactory receptor gene family 

are distributed on all but a few human chromosomes. Through fluorescence /// situ 

hybridization analysis, they showed that OR sequences reside at more than 25 locations in the 

10 human genome. Their distribution was biased for terminal bands of chromosome arms. Flow- 
sorted chromosomes were used to isolate 87 OR sequences derived from 16 chromosomes. 
Their sequence relationships indicated the inter- and intrachromosomal duplications 
responsible for OR family expansion. Rouquier et ah (1998) determined that the human 
genome has accumulated a striking number of dysfunctional copies: 72% of these sequences 

15 were found to be pseudogenes. ORF-containing sequences predominate on cliromosomes 7, 
16, and 17. 

Trask et al. (1998) characterized a subtelomeric DNA duplication that provided insight 
into the variability, complexity, and evolutionary history of that unusual region of the human 
genome, the telomere. Using a DNA segment cloned from chromosome 19, they demonstrated 

20 that the blocks of DNA sequence shared by different chromosomes can be very large and 

highly similar. Three chromosomes appeared to have contained the sequence before humans 
migrated around the world. In contrast to its multicopy distribution in humans, this 
subtelomeric block maps predominantly to a single locus in chimpanzee and gorilla, that site 
being nonorthologous to any of the locations in the human genome. Three new members of the 

25 olfactory receptor (OR) gene family were found to be duplicated within this large segment of 
DNA, which w^as found to be present at 3q, 15q, and 19p in each of 45 unrelated humans 
sampled from various populations. From its sequence, one of the OR genes in this duplicated 
block appeared to be potentially functional. The findings raised the possibility that functional 
diversity in the OR family is generated in part through duplications and interchromosomal 

30 rearrangements of the DNA near human telomeres. 

Mombaerts (1999) review^ed the molecular biology of the odoranl receptor (OR) genes 
in vertebrates. Buck and Axel (1991) discovered this large family of genes encoding putative 
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odorant receptor genes. Zhao et al. (1998) provided functional proof thai one OR gene encodes 

a receptor for odorants. The isolation of OR genes from the rat by Buck and Axel (1991) was 

based on three assumptions. First, ORs are likely G protein-coupled receptors, which 

characteristically are 7-transmembrane proteins. Second, ORs are likely members of a 

5 multigene family of considerable size, because an immense number of chemicals with vastly 

different structures can be detected and discrimmated by the vertebrate olfactory system. 

Third, ORs are likely expressed selectively in olfactory sensory neurons. Ben-Arie et aL 

(1994) focused attention on a cluster of human OR genes on 1 7p, to which the first human OR 

gene, 0R1D2, had been mapped by Schurmans et al. (1993). According to Mombaerts (1999), 

10 the sequences of more than 150 human OR clones had been reported. 

The human OR genes differ markedly from their counterparts in other species by their 
high frequency of pseudogenes, except the testicular OR genes. Research showed that 
individual olfactoiy sensory neurons express a small subset of the OR repertoire. In rat and 
mouse, axons of neurons expressing the same OR converge onto defined glomeruli in the 

15 olfactory bulb. 

OR proteins bind odorant ligands and transmit a G-protein-mediated intracellular 
signal, resulting in generation of an action potential. The accumulation of DNA sequences of 
hundreds of OR genes provides an opportunity to predict features related to their structure, 
function and evolutionary diversification. The OR repertoire has evolved a variable ligand- 

20 binding site that ascertains recognition of multiple odorants, coupled to constant regions that 
mediate the cAMP-mediated signal transduction. The cellular second messenger underlies the 
responses to diverse odorants through the direct gating of olfactory-specific cation channels. 
This situation necessitates a mechanism of cellular exclusion, whereby each sensory neuron 
expresses only one receptor type, which in turn influences axonal projections. A ^synaptic 

25 image* of the OR repertoire thus encodes the detected odorant in the central nervous system. 
See Pilpel et al., Curr Opin Neurobiol 1999 Aug;9(4):41 9-26 (PMID: 10488444, UI: 
99418068). 

The odorant-induced Ca(2+) increase inside the cilia of vertebrate olfactory sensor>' 
neurons controls both excitation and adaptation. The increase in the internal concentration of 
30 Ca(2+) in the cilia has recently been visualized directly and has been attributed to Ca(2+) entr>' 
through cAMP-gated channels. These recent results have made it possible to further 
characterize Ca(2-+-)'s activities in olfactory neurons. Ca(2+) exerts its excitatory role by 
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directly activating Cl(-) channels. Given the unusually high concentration of ciliaiy Cl(-), 

Ca(2-f)'s activation of Cl(-) channels causes an efflux of Cl(-) from the cilia, contributing high- 
gain and low-noise amplification to the olfactor>^ neuron depolarization. Moreover, in 
combination with calmodulin, Ca(2+) mediates odorant adaptation by desensitizing cAMP- 
5 gated channels. The restoration of the Ca(2+) concentration to basal levels occurs via a 
Na(+)/Ca{2+) exchanger, which extrudes Ca(2+) from the olfactory cilia. See Menini, Cell 
Mol Biol (Noisy-le-grand) 1999 May;45(3):285-91 (PMID: 10448159, UI: "99379989). 

The olfactory epithelium is unique in the mammalian ner\'ous system as it is a site of 
continual neurogenesis. Constant turnover of primary sensory neurons in the periphery^ results 
10 m continuous remodeling of neuronal circuits and synapses in the olfactory bulb throughout 
life. Most of the specific mechanisms and factors that control and modulate this process are 
not knowni. Recent studies suggest that growth factors, and their receptors, may play a crucial 
role in the development and continuous regeneration of olfactory neurons, ue. panicularly in 
neuronal proliferation, neurite outgrowth, fasciculation and synapse formation of the olfactory 
15 system. The potential role of the following factors and their receptors in different species are 
reviewed: Nerve growth factor (NGF); insulin-like growth factors (IGFs); fibroblast growth 
factors (FGFs); epidermal growth factor (EGF); transforming growth factor alpha (TGF 
alpha); amphiregulin (AR) and transfonmng growth factors beta (TGFs beta). See Plendl et ah. 
Biochemistry (Mosc) 2000 Jul;65(7):824-33 (PMID: 10385999, UI: 99313777). 
20 An important recent advance in the understanding of odor adaptation has come from 

the discovery that complex mechanisms of odor adaptation already take place at the earliest 
stage of the olfactory system, m the olfactory cilia. At least two rapid fomis and one persistent 
form of odor adaptation coexist in vertebrate olfactory receptor neurons. These three different 
adaptation phenomena can be dissected on the basis of their different onset and recover}^ time 
25 courses and their pharmacological properties, indicating that they are controlled, at least in 

part, by separate molecular mechanisms. Evidence is provided for the involvement of distinct 
molecular steps in these fonns of odor adaptation, including Ca(2+) entry throush cyclic 
nucleotide-gated (CNG) channels, Ca(2+)-dependent CNG channel modulation, 
Ca(2+)/calmodulin kinase 11-dependent attenuation of adenylyl cyclase, and the activity of the 
30 carbon monoxide/cyclic GMP second messenger system. Identification of these molecular 
steps may help to elucidate how the olfactor>' system extracts temporal and intensity 
information and to which extent odor perception is influenced by the different mechanisms 

10 
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underlying adaptation. See Zufall et al., Comp Biochem Physiol A Mol Integr Physiol 2000 

May;126(l):17-32 (PMID: 10944513) . 

Since the discovery of odorant-activated adenylate cyclase in the olfactory receptor 

cilia, research into the olfactory perception of vertebrates has rapidly expanded. Recent studies 

5 have shown how the odor discrimination starts at the receptor level: each of 700-1000 types of 

the olfactory neurons in the neural olfactory epithelium contains a single type of odor receptor 

protein. Although the receptors have relatively low specific affinities for odorants, excitation 

of different types of receptors forms an excitation pattern specific to each odorant in the 

glomerular layer of the olfactory bulb. It was demonstrated that adenosine 3',5'-cyclic 

10 monophosphate (cAMP) is very likely the sole second messenger for olfactory transduction. It 
was also demonstrated that the affinity of the cyclic nucleotide-gated channel for cAMP 
regulated by Ca(2+)/calmodulin is solely responsible for the adaptation of the cell. However, 
many other regulatory components were found in the transduction cascade. Regulated by 
Ca(2+) and/or the protein-phosphorylation, many of them rnay serve for the adaptation of the 

1 5 cell, probably on a longer time scale. It may be important to consider the resensitization as a 
part of this adaptation, as well as to collect kinetic data of each reaction to gain further insight 
into the olfactory mechanism. 5eeNakamura, J Soc Biol 1999;193(l):35-40 (PMID: 
10908849, UI: 20371 128). 

The olfactory epithelium (OE) of the mammal is uniquely suited as a model system for 

20 studying how neurogenesis and cell death interact to regulate neuron number during 

development and regeneration. To identify factors regulating neurogenesis and neuronal death 
in the OE, and to determine the mechanisms by which these factors act, investigators studied 
OE using two major experimental paradigms: tissue culture of OE; and ablation of the 
olfactory bulb or severing the olfactory nerv^e in adult animals, procedures that induce cell 

25 death and a subsequent surge of neurogenesis in the OE iu vivo. These studies characterized 
the cellular stages in the olfactory receptor neuron (ORN) lineage, leading to the realization 
that at least three distinct stages of proliferating neuronal precursor cells are employed in 
generating ORNs. The identification of a number of factors that act to regulate proliferation 
and survival of ORNs and their precursors suggests that these multiple developmental stages 

30 may serv^e as control points at which cell number is regulated by extrinsic factors. 7/7 vivo 
surgical studies, which have shown that all cell types in the neuronal lineage of the OE 
undergo apoptotic cell death, support this idea. These studies, and the possible coregulation of • 

11 
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neuronal birth and apoptosis in the OE, are discussed. See Calof el ah, Ciba Found Symp 

1996;196:188-205; discussion; 205-10 (PMID: 8727984, UI: 96284837) 

To identify factors regulating neurogenesis and neuronal death in mammals and to 

determine the mechanisms by which these factors act. researchers studied mouse olfactorv^ 

5 epithelium using two different experimental paradigms: tissue culture of ol factor}' epithelium 

purified from mouse embryos; and ablation of the olfactory bulb in adult mice, a procedure 

that induces olfactory receptor neuron (OR>J) death and neurogenesis vivo. Studies of 

olfactory epithelium cultures have allowed the characterization of the cellular stages in 

olfactory neurogenesis and to identify factors regulating proliferation and differentiation of 

1 0 precursor cells in the ORN lineage. Studies of adult olfactor>' epithelium determined that all 

cell types in this lineage-proliferating neuronal precursors, immature ORNs and mature ORNs- 
undergo cell death following olfactory bulb ablation and thai this death has characteristics of 
programmed cell death or apoptosis. /;/ vitro studies have confirmed that neuronal cells of the 
olfactoi7 epithelium undergo apoptotic death and have permitted identification of several 

1 5 polypeptide growth factors that promote survival of a fraction of ORNs. Using this 

information, researchers have begun to explore whether these factors, as well as genes known 
to play crucial roles in cell death in other systems, function to regulate apoptosis and neuronal 
regeneration in the adult olfactory epithelium following lesion-induced ORN death. PMID: 
8866135, UI: 97019661 

20 The present invention provides novel nucleotides and polypeptides encoded thereby. 

Included in the invention are the novel nucleic acid sequences and their polypeptides. The 
sequences are collectively referred to as "NOVX nucleic acids" or "NOVX polynucleotides" 
and the corresponding encoded polypeptides are referred to as "NOVX polypeptides" or 
"NOVX proteins." Unless indicated otherwise, "NOVX" is meant to refer to any of the novel 

25 sequences disclosed herein. Table 1 provides a summary of the NOVX nucleic acids and their 
encoded polypeptides. Example 1 provides a description of how the novel nucleic acids were 
identified. 
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TABLE 1. Sequences and Corresponding SEP ID Numbers 



NOVX 
Assignment 


Internal 
Identification 


SEQ ID 

NO 
(nucleic 

acid) 


SEQ ID NO 
(polypeptide) 


Homology 


1 


AL135841_B 


1 


2 


OR GPCR 


2 


AL135841_B 


3 


4 


OR GPCR 


3 


ba52I115_200008 
04_dal 


5 


Same as 4 


OR GPCR 


4 


AL135841^A 


6 


7 


OR GPCR 


5 


AC0170103_A 


8 


9 


OR GPCR 


6 


ACQ 170 103 A dal 


10 


11 


OR GPCR 


7 


AL135784_B 


12 


13 


OR GPCR 


8 


AL135784_A 


14 


15 


OR GPCR 


9 


AC135784B 


16 


17 


OR GPCR 


10 


AC020679_B 


18 


19 


OR GPCR 


11 


AC020679 A 


20 


21 


OR GPCR 


12 


ball3al0_da4 


22 


23 


OR GPCR 


13 


CG53935-02 


24 


25 


OR GPCR 


14 


AL135841_dal 


26 


27 


OR GPCR 



Where OR GPCR is an odorant receptor of the G-protein coupled-receptor family. 

NOVX nucleic acids and their encoded polypeptides are useful in a variety of 
5 appHcations and contexts. The various NOVX nucleic acids and polypeptides according to the 
invention are useful as novel members of the protein families according to the presence of 
domains and sequence relatedness to previously described proteins. Additionally, NOVX 
nucleic acids and polypeptides can also be used to identify proteins that are members of the 
family to which the NOVX polypeptides belong. 

10 For example, NOV 1-14 are homologous to members of the odorant receptor (OR) 

family of the human G-protein coupled receptor (GPCR) superfamily of proteins, as shown in 
Table 52. Thus, the NOVl-14 nucleic acids and polypeptides, antibodies and related 
compounds according to the invention will be useful in therapeutic and diagnostic applications 
in disorders of olfactory loss, e.g., trauma, HIV illness, neoplastic growth and neurological 

1 5 disorders e.g. Parkinson's disease and Alzheimer's disease. 

The NOVX nucleic acids and polypeptides can also be used to screen for molecules, 
which inJiibit or enhance NOVX activity or function. Specifically, the nucleic acids and 
polypeptides according to the invention may be used as targets for the identification of small 
molecules that modulate or inliibit, e,g., neurogenesis, cell differentiation, cell motility, cell 

20 proliferation and angiogenesis. 



13 
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Additional utilities for the NOVX nucleic acids and polypeptides according to the 

invention are disclosed herein. 



NOV] 

5 A NOVl sequence according to the invention is a nucleic acid sequence encoding a 

polypeptide related to the human odorant receptor (OR) family of the G-prolein coupled 
receptor (GPCR) superfamily of proteins. A NOVl nucleic acid and its encoded polypeptide 
includes the sequences shown in Table 2. The disclosed nucleic acid (SEQ ID NO: 1 ) is 1 ,050 
nucleotides in length and contains an open reading frame (ORF) that begins with an ATG 
10 initiation codon at nucleotides 59-61 and ends with a TAA stop codon at nucleotides 995-997. 
The representative ORP encodes a 312 amino acid polypeptide (SEQ ID NO;2). Putative 
untranslated regions upstream and downstream of the coding sequence are underlmed in SEQ 
ID NO: 1. 



15 TABLE 2 

CCCTGTACCCTCTCTCCTTCCATCCCAGCTGTGGACCATCTCTTCAGAACTCTGCA 
GCATGGAGCCGCTCAACAGAACAGAGGTGTCCGAGTTCTTTCTGAAAGGATTTTC 
TGGCTACCCAGCCCTGGAGCATCTGCTCTTCCCTCTGTGCTCAGCCATGTACCTGG 
TGACCCTCCTGGGGAACACAGCCATCATGGCGGTGAGCGTGCTAGATATCCACCT 

20 GCACACGCCCGTGTACTTCTTCCTGGGCAACCTCTCTACCCTGGACATCTGCTACA 
CGCCCACCTTTGTGCCTCTGATGCTGGTCCACCTCCTGTCATCCCGGAAGACCATC 
TCCTTTGCTGTCTGTGCCATCCAGATGTGTCTGAGCCTGTCCACGGGCTCCACGGA 
GTGCCTGCTACTGGCCATCACGGCCTATGACCGCTACCTGGCCATCTGCCAGCCAC 
TCAGGTACCACGTGCTCATGAGCCACCGGCTCTGCGTGCTGCTGATGGGAGCTGC 

25 CTGGGTCCTCTGCCTCCTCAAGTCGGTGACTGAGATGGTCATCTCCATGAGGCTGC 
CCTTCTGTGGCCACCACGTGGTCAGTCACTTCACCTGCAAGATCCTGGCAGTGCTG 
AAGCTGGCATGCGGCAACACGTCGGTCAGCGAAGACTTCCTGCTGGCGGGCTCCA 
TCCTGCTGCTGCCTGTACCCCTGGCATTCATCTGCCTGTCCTACTTGCTCATCCTGG 
CCACCATCCTGAGGGTGCCCTCGGCCGCCAGGTGCTGCAAAGCCTTCTCCACCTGC 

30 TTGGCACACCTGGCTGTAGTGCTGCTTTTCTACGGCACCATCATCTTCATGTACTTG 
AAGCCCAAGAGTAAGGAAGCCCACATCTCTGATGAGGTCTTCACAGTCCTCTATG 
CCATGGTCACGACCATGCTGAACCCCACCATCTACAGCCTGAGGAACAAGGAGGT 
GAAGGAGGCCGCCAGGAAGGTGTGGGGCAGGAGTCGGGCCTCCAGGTGA GGGAG 
GGCGGGGCTCTGTACAGACGCAGGTCTCAGGTTAGTAGCTGAGGCCAT (SEQ ID 

35 NO. 1) 



MEPLNRTEVSEFFLKGFSGYPALEHLLFPLCSAMYLVTLLGNTAIMAVSVLDIHLHTP 
VYFFLGNLSTLDICYTPTFVPLMLVHLLSSRKTISFAVCAIQMCLSLSTGSTECLLLAIT 
AYDRYLAICQPLRYHVLMSHRLCVLLMGAAWVLCLLKSVTEMVISMRXPFCGHHVV 
40 SHFTCKILAVLKLACGNTSVSEDFLLAGSILLLPVPLAFICLSYLLILATILRVPSAARCC 

14 
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KAFSTCLAHLAVVLLFYGTIIFMYLKPKSK^AHISDEVFTVLYAMVTTMLNPTIYSLRN 
KEVKEAARKVWGRSRASR (SEQ ID NO. 2) 



The NOVl nucleic acid sequence has homology (85% identity) with the mouse 
5 olfactory receptor gene cluster ORl 7 and 0R6 (OLF) (GenBank Accession No.: AJ251 155), 
as shown in Table 3. Also, the NOVl polypeptide has homology (82% identity) to the mouse 
olfactory receptor 71 (OLF) (GenBank Accession No.: NP_062359), as is shown in Table 4. 

Overall amino acid sequence identity within the mammalian OR family ranges from 
45% to >80%. OR genes that are 80% or more identical to each other at the amino acid level 
10 are considered by convention to belong to the same subfamily. See Diyer and Bergharci 
Trends in Phannacological Sciences ,! 999, 20:413. 

OR proteins have seven transmembrane a-helices separated by three extracellular and 
three cytoplasmic loops, with an extracellular amino-terminus and a cytoplasmic carboxy- 
terminus. Multiple sequence aligment suggests that the ligand-binding domain of the ORs is 
15 between the second and sixth transmembrane domains. Thus, NOVl is predicted to have a 
seven transmembrane region and is similar in that region to representative olfactory receptor 
GPCRs of monkey (SEQ ID NO. 30) (GenBank Accession No.: AAF40368), mouse (SEQ ID 
NO. 31) (GenBank Accession No.: CAB55597), rat (SEQ ID NO. 32) (GenBank Accession 
No.: S2971 1), and human (SEQ ID NO. 33) (GenBank Accession No.: CAB96728), as shown 
20 in Table 5. 



TABLE 3 

NOV! : 99 tgaaagqattt tctggctacccagccctaaagcatctgctc~T:cccr cratqcr raacca 158 
MM I I M f M M ! M M I M ! M M ' I I I I M M M I M M M I I M M ! M: 
25 OLF: 6102 tgaagggattttctggctacccggccctcgagcgqctactctt tccr ctgtgcr cactca 5161 



NOV! : 159 t gt acctggtgaccct cctggggaacacaaccat ca tggcgQTigagcc^ get acar ar cc 218 
M M I M I I M I I i 1 M M M M I M M M M I M ! M f M I M ' M I ' ; M 
30 Oht : 6162 tgtacctggtgactctgctggggaacacagccatcgtggcggrgagca- gt tgcaigccc c22j 



35 



NOVl :219 acctgcacacgcccgtgtacttcttcctggqcaacctctctaccctCGacatct:z:::tac5 27 S 

M M I M M I I M M I 1 M I M M I M ! ' M M ! M ! I i i ■ I ! M ! ' M M 
OLi- : 6222 gcct gcacacqcccat gt act 1 1 1 1 cctgcgtaacctt t cca-rr r ccacat get a ca 6281 



40 



NOVl :27S cgcccacctttgugccrctgatgctgqtccacctcctgtcatcccgaaagacca:: 

f I i ! M M I M I M M M M I M M M i I M ! M M f M ^ MM! 
OLr : 62 8 2 ca t ctacut t t at acccctgargccggcccacctcctgt cgncccggaaqaccaz 



I I 



15 
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35 



40 



45 



50 



55 



60 
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NOVl : 339 ttgctgt ctgtgccatccagatgtgtcrgagcctgtccacgggctccacggaatgcctgc 398 

if f I M M I M I I M M I I I I i M M I M I t I I I I I I I ! M i M I M M I I M I 
OLF: 6 34 2 t t acgggct gtgccgt ccaga t g tg t ct gagcct ct ccacgggct ccaccgagt gcct g c 64 01 

NOVl : 3 99 t act ggcca t cacggcct a t gaccgcr a cct ggcca t c t a cca gcca cr cagoTi accacg ^58 

! M M I i M I M I I ! I M ! [ I I ! I ! M t M M f 1 I M M M : 1 I ! M ! M I II 
OLF: 6 4 02 t gt t ggccgt ca t ggcct a t ga ccgcr act t ggccat t t gccagcca cagg t accccg 6 4 61 

NOVl ; 4 59 tgctcatgagccaccggctct gcg tgctgctgatggaaact qcctgoaLcctctqcctcc 518 

i i M I I I I M [ I ; I M I I I I [ j ! I I I M I Mill ^ I II ■ M ! [ M i M ! I 
OLF : 64 62 tgct ca tgagccacaggct ctgcct gatgct ggcaggagcctcct gggtg.etctgcct ct 6 521 

NOVl : 51 9 tcaagtcggtgactqagatggtcatctccatgaagctgcccttctgtqgccaccacgtgg 578 

M M M I i t I ! I I M M I I I M M I I I M I M I M I j I I i I ' i M M I II M I 
OLF: 652 2 t Cciagtcagtggcagagacggtcatcgccatgaggctgccctt ctgcggccaccacgtga 6 581 

NOVl : 579 t cagtcacttcacctgcaagatcctggcagtgctgaagctqacataccrgcaacacgtcga 638 

I i f I I I I I I I If I I 1 I I j M I I M I II M I M I i I M I II ■ i I I I I M I 
OLF : 65S2 t cagacacttcacctgt gagatcctggctgtgctgaagctgacctqtggtgacacctcag 6641 

NOVl : 639 tcagcgaagactt cctgctggcgggctccat cctactactgcctgtacccctggcat tea 698 

M M M I ! M i i It i M M ill M I M M Ml I M M M M M M . Ml 
OLF: 664 2 t cagcgatgccttcctgctggtgggggccatcctcctgttgcctat acccctgaccctca 67 01 

NOVl : 699 t ctgcctgtcctacttgctcatcctgqccaccatcctgagcatgccc- cggccgccaggt 758 

i I I M II M M I M I I II I II M ! I I I M I M M M II ! I I I M 1 M I M M M 
OLF: 67 02 t ct gcct gtcctacatgct gat cctggccaccatcctgagggtgccctcagccaccgggc 67 61 

NOVl : 759 gctgcaaagccttctccacctgcttggcacacctggctgtagtgctgctt t tctacggca 818 

\\ I M II M I I II I M I I I I I II I M M I I M M M M II I I M I M II II III 
OLF: 67 62 gcagcaaagccttctccacctgctcggcacacctggctgttgtcctgctttt ctatagca 68 21 

NOVl : 819 ccatcatcttcatgtacttgaagcccaagaqtaaggaaqcccacatctctaatgaggtct S7 3 

I I I M i i II I M M M MM M M I M I I II 1! M i M M i : .! i I M M II 
OLF : 68 22 ctatcatcttcatgtacatgaaacccaagagcaaggaagcccggatctcagaccaggt ct 68 SI 

NOVl : 87 9 tcacagtcctctatgccatggtcacgaccatgctgaaccccaccatct acagcctaagga =^38 

t M i M I M I t I M I I I I II M I M I I M M M ! I I M ! II M I M I M II 
OLF: 68 82 ttacagtcct ctacgctgt ggtgacccccatgctgaaccccatta tct acagcctgagga 694 1 

NOVl : 939 acaaggaggtgaaggagqccgccaggaaggt at gagqcaqoaqt cqazjcct ccaagt gag 998 

I i I M I t M M M M I II ! M I I II I I 1 M I i 1 II 11 I i i ! II M I I j M 
OLF : 6942 ctcaaggaggtgaaggaagcggccaggaaagcttggggcagcagatgggcct gtaggtgag 7001 

NOVl: 999 ggagggcggggct ct g 1014 (SEQ ID No. 1; 

t i II M I II I I t II I 
OLF: 7002 ggagggcagggc t ct g 7017 (SEQ ID No. 2S) 

TABLE 4 

NOVl : 1 MEFLNRTEVSEFFLKGFSGYPALEHLLFPLCSAMYLVTLLGNTAIMAVSVLDIHLHTPVY 60 

MEP NRT VSEF LKGFSGYPALE LLFPLCS MYLVTLLGNTAI +AVS+LD LHTP+Y 
OLF: 1 MEPSNRTAVSEFVLKGFSGYPALERLLFPLCSVMYLVTLLGNTATVAVSMLDARLHTPMY 60 

16 
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FFLGNLSTLDICYTPTFVPLMLVHLLSSRKTISFAVCAIQMCLSLSTGSTECLLLAITAY 120 
FFLGNLS LDICVT TFVPLMLVHLLSSRKTISF CA+OMCLSLSTGSTECLLLA+ AY 
FFLGNLSILDICYTSTFVPLMLVHLLSSRKTISFTGCAVQMCLSLSTGSTECLLLAVMAY 12C 

DRYLAICQPLRYHVLMSHRLCVLLMGAAWVLCLLKSVTEMVISMRLPFCGHHVVSHFTCK 18C 
DRYLAICQFLRY VLMSHRLC++L GA+WVLCL KSV E VI +MRLPFCGHHV+ HFTC+ 



NOVl 


: 61 


OLF: 


61 


NOVl 


: 121 


OLF: 


121 


NOVl 


: 181 


OLF: 


181 


NOVl 


241 


OLF: 


241 


NOVl : 


301 


OLF: 


301 



ILAVLKL CG+TSVS+ FLL G+ILLLP+PL ICLSY+LI LATILRVPSA 



KAFST 



C AHLAVVLLFY TI I FMY+KPKSKEA ISD+VFTVLYA+ VT MLNP lYSLRNKEVKEA 



ARK WG 



A R 



(SEQ ID No. 29) 



Where denotes similarity. 



300 



TABLE 5 



25 



30 



35 



OLF 



macaca 
NOVl 

Mouse_OLF 
Rat_OLF 
Human OLF 



macaca_OLF 
NOVl 

Mouse_OLF 
Rat_OLF 
Human OLF 



MEPLNRTEVSEFFLKGFSGYPALEHLLFFLCSAMYLVTLLGNTAIMAVSVLDIHLHTPVY 
MEPSNRTAVSEFVLKGFSGYPALERLLFPLCSVMYLVTLLGNTAIVAVSMLDARLHTPMY 

LLLGLSGYPKTEILYFVIVLVMYLVIHTGNGVLIIASIFDSHLHTPMY 

MGFVLLRLSAHPELEKTFFVLILLMYLVILLGNGVLILVTILDSRLHTPMY 

FFLGNLSTLDICYTPTFVPLMLVHLLSSRKTISFAVCAIQMCLSLSTGSTECLLLAITAY 
FFLGNLSILDICYTSTFVPLMLVHLLSSRKTISFTGCAVQMCLSLSTGSTECLLLAVMAY 
FFLGNLSFLDICYTTSSVPSTLVSLISKKRNISFSGCTVQMFVGFAMGSTECLLLGMt'lAF 
FFLGNLSFLDICFTTSSVPLVLDSFLT?QETISFSACAVQr4ALSFAMAGTECLLLSMMAF 



40 



macaca__OLF 
NOVl 

Mouse__OLF 
Rat_OLF 
Human OLF 



PAICv?LRYRV...MN;iRLC- L^VG- 

DRYLAIC; ?LRYHV...MS:;RLC X_ MG- 

DRYLAIC-: plryfv..ms;:Rlc_.m: ag 
dryvaic :?lrysv . ms: :evy . Si.AS 
dryva.ic:.flrysv :r-^s.-"AAY; p: .aa. 



/.vVLCLLKSVTETV: 

.wvlcllksvtemv„ 
"/jvlclfksvaetv . 

VrFSGGINSVVQTS.- 
V;AIGGAJ\SVVHTS . 



LPFCGH :V 
■ LPFCGH. iV 
LPFCGH . : V 
LrFCGN! . V 
LPFCGD- V 



S'A: 

SHi 

rh: 

NHf 



45 



50 



macaca_OLF 
NOVl 

Mouse_OLF 
Rat_OLF 
Human OLF 



^A''lkl'.-cg;.ts ■sevf_lvgs.l...lp p_.A: :c..sy. 

.VL.KL -CG: TS '3EDF...LAGS . L. LP P . .Al ^:C_>S Y. 

.vlkl'."'CG_"TS "sdaf: ,lvga.; l„lf.. ?,..t„.ic:.,sy: 

iVLKL .CA. IS:.NIVT: "VISN: A- LV..? .L_IFrSY 
■VLKL-XA I£:NVIS::EVTN I. 1G 'P hi :SYSY 



-I-ATILE PSAJ^GCRKAFc 
I ...ATILR .■PSAJDiRCCKAFi 
..I...ATILR PSATGRSKAFi^ 
..I l.YTI LR: :N3ASGRRKAr£ 

: ; tti:^r: psaegrkkvfs 



55 



macaca_OLF 
NOVl 

Mouse_OLF 
Rat_OLF 
Human OLF 



:SA>iL-- 

:lahl^- 

JSAHL- 

:SAHLV 

rSA.HLY 



: FY ST 
.FYGT 
FYSY 
FYGT 
FYGT. 



. FTYMKPKS. 
: FMYLKPKS. 
; FMYMKPKS 
SMYAKFKS . 
TMYGKPKS 



AKISD • 

AHISD. 

ARIST ," 

LTGKDKFQT3T 
SMGADKEDLSD. 



1 



VTPML 

VTTMLNPTIYSLRN 
VTPMLNPII YSLRN 
VTPMLNPIIYSLRH 
VTPMLNPIIYSLRN 



macaca_OLF (SEQ ID No. 30) 

60 NOVl KEVKEAARKVWGRSRASR (SEQ ID No. 2) 

Mouse_OLF KEVKEA.ARKAWGSRWACR (SEQ ID No. 31) 

Rat_OLF KDVKAJ^VKYILKQKYIP- (SEQ ID No. 32) 

17 
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KDVKAAVRRLLRPKGFTQ (SEQ ID No. 33) 



PCT/USO 1/03923 



5 




- cojiscn aiion of weak groups - no consensus 



Because the OR family of the GPCR supei family is a group of related proteins 
specifically located at the ciliated surface of olfactory sensory neurons in the nasal epithehum 

10 and are involved in the initial steps of the olfactory signal transduction cascade, NOVl can be 
used to detect nasal epithelial neuronal tissue. 

Based on its relatedness to the known members of the OR family of the GPCR 
superfamily, NOVl satisfies a need in the art by providing new diagnostic or therapeutic 
compositions useful in the treatment of disorders associated with alterations in the expression 

15 of members of OR family-like proteins. Nucleic acids, polypeptides, antibodies, and other 
compositions of the present invention are useful in the treatment and/or diagnosis of a variety 
of diseases and pathologies, including by way of nonlimiting example, those involving 
neurogenesis, cancer and wound healing. 

20 NOV2 

A NOV2 sequence according to the invention is a nucleic acid sequence encoding a 
polypeptide related to the human odorant receptor (OR) family of the G-protein coupled 
receptor (GPCR) superfamily of proteins. The NOV] nucleic acid sequence (SEQ ID No.: 1 ) 
was further analyzed by exon linking and the resulting sequence was identified as N0V2. A 

25 NOV2 nucleic acid and its encoded polypeptide includes the sequences shown in Table 6. The 
disclosed nucleic acid (SEQ ID NO:3) is 1,050 nucleotides in length and contains an open 
reading frame (ORF) that begins with an ATG initiation codon at nucleotides 59-61 and ends 
with a TGA stop codon at nucleotides 995-997. The representative ORF encodes a 312 amino 
acid polypeptide (SEQ ID NO:4). Putative untranslated regions upstream and downstream of 

30 the coding sequence are underlined in SEQ ID NO: 3. 



C CCTGTACCCTCTCTCCTTCCATCCCAGCTGTGGACCATCTCTTCAG.^CTCTGCA 
GCATGGAGCCGCTCAACAGAACAGAGGTGTCCGAGTTCTTTCTGAAAGGATTTTC 
35 TGGCTACCCAGCCCTGGAGCATCTGCTCTTCCCTCTGTGCTCAGCCATGTACCTGG 
TGACCCTCCTGGGGAACACAGCCATCATGGCGGTGAGCGTGCTAGATATCCACCT 
GCACACGCCCGTGTACTTCTTCCTGGGCAACCTCTCTACCCTGGACATCTGCTACA 



TABLE 6 
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CGCCCACCTTTGTGCCTCTGATGCTGGTCCACCTCCTGTCATCCCGGAAGACCATC 
TCCTTTGCTGTCTGTGCCATCCAGATGTGTCTGAGCCTGTCCACGGGCTCCACGGA 
GTGCCTGCTACTGGCCATCACGGCCTATGACCGCTACCTGGCCATCTGCCAGCCAC 
TCAGGTACCACGTGCTCATGAGCCACCGGCTCTGCGTGCTGCTGATGGGAGCTGC 
5 CTGGGTCCTCTGCCTCCTCAAGTCGGTGACTGAGATGGTCATCTCCATGAGGCTGC 
CCTTCTGTGGCCACCACGTGGTCAGTCACTTCACCTGCAAGATCCTGGCAGTGCTG 
AAGCTGGCATGCGGCAACACGTCGGTCAGCGAAGACTTCCTGCTGGCGGGCTCCA 
TCCTGCTGCTGCCTGTACCCCTGGCATTCATCTGCCTGTCCTACTTGCTCATCCTGG 
CCACCATCCTGAGGGTGCCCTCGGCCGCCAGGTGCTGCAAAGCCTTCTCCACCTGC 

1 0 TTGGC ACACCTGGCTGTAGTGCTGCTTTTCTACGGCACCATCATGTTCATGTACTTG 
AAGCCCAAGAGTAAGGAAGCCCACATCTCTGATGAGGTCTTCACAGTCCTCTATG 
CCATGGTCACGACCATGCTGAACCCCACCATCTACAGCCTGAGGAACAAGGAGGT 
GAAGGAGGCCGCCAGGAAGGTGTGGGGCAGGAGTCGGGCCTCCAGGTGAGGGAG 
GGCGGGGCTCTGTACAGACGCAGGTCTCAGGTTAGTAGCTGAGGCCAT (SEQ ID 

15 NO. 3) 

MEPLNRTEVSEFFLKGFSGYPALEHLLFPLCSAMYLVTLLGNTAIMAVSVLDIHLHTP 
VYFFLGNLSTLDICYTPTFVPLMLVHLLSSRKTISFAVCAIQMCLSLSTGSTECLLLAIT 
AYDRYLAICQPLRYHVLMSHRLCVLLMGAAWVLCLLKSVTEMVISMRLPFCGHHVV 
20 SHFTCKJLAVLKLACGNTSVSEDFLLAGSILLLPVPLAFICLSYLLILATILRVPSAARCC 
KAFSTCLAHLAVVLLFYGTIIFMYLKPKSKEAHISDEVFTVLYAMVTTMLNPTIYSLRN 
KEVKEAARKVWGRSRASR (SEQ ID NO. 4) 

The target sequence previously identified. Accession Number ALl 35841 was subjected 
25 to the exon linking process to confirm the sequence. PGR primers were designed by starting at 
the most upstream sequence available, for the forward primer, and at the most downstream 
sequence available for the reverse primer. In each case, the sequence was examined, walking 
inward from the respective termini toward the coding seuqnce, until a suitable sequence that is 
either unique or highly selective was encountered, or, in the case of the reverse primer, until 
30 the stop codon was reached. Such suitable sequences were then employed as the forward and 
reverse primers in a PGR amplification based on a wide range of cDNA libraries. The 
resulting amplicon was gel purified, clone, and sequenced to high redundancy to provide the 
sequence reported as NOV2. 

The NOV2 nucleic acid, polypeptide, antibodies and other compositions of the present 
35 invention can be used to detect nasal epithelial neuronal tissue. 

The N0V2 nucleic acid sequence has homology (86% identity) with the mouse 
olfactory receptor gene cluster, ORl 7 and OR6 (OLF) (GenBank Accession No.: AJ25 1 1 55), 
as shown in Table 7. Additionally, the NOV2 polypeptide has a high degree of homology 
(approximately 82% identity) to the mouse olfactor>' receptor 71 (OLF) (GenBank Accession 
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No.: NP_062359), as shown in Table 8. Overall amino acid sequence identity within the 

mammalian OR family ranges from 45% to >80%. OR genes that are 80% or more identical to 

each other at the amino acid level are considered by convention to belong to the same 

subtarnily. See Dfyer and Berghard, Trends m Pharmacological Sciences . 1 999. 20:41 3. 

5 OR proteins have seven transmembrane a-helices separated by three extracellular and 

three cytoplasmic loops, along with an extracellular amino-terminus and a cytoplasmic 

carboxy-terminus. Multiple sequence aligment suggests that the ligand-binding domain of the 

ORs is between the second and sixth transmembrane domains. Thus, NOV2 is predicted to 

have a seven transmembrane region and is similar in that region to representative olfactory 

10 receptor GPCRs of monkey (SEQ ID NO. 30) (GenBank Accession No.: AAF40368), mouse 

(SEQ ID NO. 31) (GenBank Accession No.: CAB55597), rat (SEQ ID NO. 32) (GenBank 

Accession No.: S297i 1), and human (SEQ ID NO. 33) (GenBank Accession No.: CAB96728), 

as shown in Table 9. 



15 TABLE? 
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25 



30 



35 



40 



45 



50 



N0V2 : 9 9 tgaaaggattttctggctacccagccctggaacatctact ctr ccct ctgt gcrcagcca 153 

: I I I M I M M it I I I M i i j I I I I I Mil M till! I i I I M [ M I I I I II 
OLF: 6102 t gaaggga t tt t ct ggct acccggccct cgagcggct act ct t r cct ct gt get cagt ca 6161 

NOV2 : 159 tgtacctggtgaccct cctggggaaca cagcca tear qgcggtaagcgt get aga tat cc 218 

I M i I I M M I I I II M t M M I I M II I t I M M I M i i 1 I M M I 111 II 
OLF: 6162 t gtacctggt gact ctgctggggaacacagccatcgLggcggrqagcat gt tggatgccc 6221 

NOV2 ; 219 acctgcacacgcccgtqt ac- tctrcctgggcaacctctctaccctggacat ctgctaca 278 

I M j M I I M I M I i I I M I [ I I I I M I Mill M I I I II I ! I M 1 II M i 
OLF: 62 22 gcctgcacacgcccatgtacttt ttcctgggtaacccttccattttggacatct gctaca 6281 

N0V2 : 279 cgcccacct ttgtgcctctgatgctggtccacctcctqtcatcccagaaaaccatctcct 338 

I I M Mill 11 I I M M i M I II M I M I I M M II I i t M M M M I M M I 
OLF: 62 8 2 catctacttt tgtacccctgatgctggtccacctcctgtcgtcccggaagaccat ctcct 6 34 1 

NOV2 :339 ttgctgtctgtgccatccacatgLgtctgagcctgtccacqaoctccacagaqtgcctgc 398 

(I I I M I M M M M I! I I M M M M I M I M M I i ! M II M ' I M M I I M ! 
OLF: 63 4 2 t t acgggc t gt g ccgt cca car g t gt ct gagcc t ct ccacgggcc ccaccgagu gcctgc 64 01 

N0V2 : 3 99 tactggccarcacggcctatqaccgct acctggccat cr qccacccactcagqt accaco 4 5S 

! INN Ml II I II M I M i M II I II I M M ! i i I M M M I It I i I I M II 
OLF: 6 4 02 t gt t ggccg t ca t ggcct a r gaccgct ac 1 1 ggcca 1 1 1 gccagccact cagg t accccg 64 61 

N0V2 : 4 59 r get ca t gagccaccggct cr gcgtgcr get ga t ggqa gc t accr qqqt cct ct qcctcc 5 1 8 

M I M I M M I I I t t I Ml II I M I II M 1 M I i ' I ■ ! t I { ! M M 1 f I ! 1 
OLF: 6462 t get eargagccacaggcr cr gcctgar gctggcaqgagcctcctgggtgctctgcctet 6521 
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N0V2 : 51 9 tcaagtcggtgactgagatggtcatctccatgaggct gcccttctgtggccaccacgtgg 57 8 

I I I I I M Ml I MM I M M I I I M M M M I [ M M i i I I M M M M ! I I I 
OLt : 6522 tcaagtcagtggcagagacggt catcgccatgaggci: gccctt ctgcggccaccacgtga 6581 

N0V2 : 579 tcagtcact tcacctqcaaqa t cctggcagcqctaaagctggca tacagcaacacgccga 6^5 

MM M i M M M f ! M ! I M M M M 1 M i M M M I M II I M T M I 
OLF: 6582 t cagacacttcacctgtgagat cctggctgtgctgaagctgaccrgtggtgacacctcag 664 1 

MCV2 : 639 t caqcgaagacttcct gctgqcgggctccatcctactgctgcctgtacccctggcartca 69^ 

M M I M I M M M M I I i Ml M I M M ! il [MM U M M M I Mi 
OLF: 664 2 tcagcgatgccttcctgctggtgggggccatcctcctgt tgcctatacccctgaccctca 67 01 

N0V2 : 699 tctgcctqtcctact tgctcatcctggccaccatcctgagggtgccctcggccgccaggt 753 

M M i M M It'll i MM M II M II M M II M M M M M M M I MI M M 
OLF: 6702 tcrgcctgtcctacatgctgatcctggccaccatcctgagggtgccctcagccaccgggc 6761 

NOV2 : 59 qctgcaaagccttctccacctgct tgacacacctaactgtagt gctgctt ttctacgqca S i& 

M M M II I M M M M II M M M I M M M I I M M II M M M M II I j M 
OLF: 67 62 gcagcaaaqccttctccaccugcrcggcacacctggctgttgt cct get tttctacagca 6S2 1 

NOV2 : 8 19 ccatcatcttcatgtacttqaagcccaaqagtaaggaagcccacatct ctgatgaagt cr 878 

I M I I M M M M I M I I II M I I M II I M II j II M II I II II Mill! 
OLF; 6822 ctatcatcttcatgtacatgaaacccaagagcaagqaagcccggatct cagaccaggt ct 6881 

NOV2 : 879. t cacagt cctctatgccat ggtcacgaccatgctgaaccccaccatctacagcctaagga 93S 

I I II I I M M II M II II II M M I I M I M II I I M I M M I M 1 I M I I 
OLF: 6882 ttacagr cctctacgctgtggtgacccccatgctgaaccccat tatctacagcctgagga 694 1 

NOV2 : 939 acaaggaggtgaaggaggccgccaggaaqgtgtggggcaggagt cgggcctccagqtgag 998 

I i M M II M II M II M II M M II I I I M M II II I I I M I M i I M I 
OLF: 6942 acaaggaggtgaaggaagcggccaggaaagcttggggcagcagatgggcctgtaggtgag 7001 

NOV2:999 ggagggcggggctct g 1014 (SEQ ID No. 3) 

II M I M M M M I I 
OLF: 7002 ggaggqcagggct ctg 7017 (SEQ ID No. 28) 

TABLE 8 

NOV2: 1 MEPLNRTEVSEFFLKGFSGYPALEHLLFPLCSAMYLVTLLGNTAIMAVSVLDIHLHTPVY 60 

MEP NRT VSEF LKGFSGYPALE LLFPLCS MYLVTLLGNTAI + AVS+LD LKTP+Y 
OLF: 1 MEPSNRTAVSEFVLKGFSGYPALERLLFPLCSVMYLVTLLGNTAIVA.VSMLDARLKTPMY 60 

N0V2 : 61 FFLGNLSTLDICYTPTFVPLMLVHLLSSRKTISFAVCAIQMCLSLSTGSTECLLLAITAY 120 

FFLGNLS LDICYT TFVPLMLVHLLSSRKTI SF CA+QMCLSLSTGSTECLLLA-r AY 
OLF: 61 FFLGNLSILDICYTSTFVPLMLVHLLSSRKTISFTGCAVQMCLSLSTGSTECLLLAVMAY 120 

55 N0V2 : 121 DRYLAICQPLRYHVLMSHRLCVLLMGAAVJVLCLLKSVTEMVISMRLPFCGHHVVSHFTCK ISO 
DRYLAICQPLRY VLMSHRLC + + L GA + WVLCL KSV E VI +MRLPFCGHHV+ HFTC-e 
OLF: 121 DRYLAICQPLRYPVLMSHRLCLMLAGASWVLCLFKSVAETVIAMRLPFCGHHVIRHFTCE 180 

N0V2 : 181 ILAVLKLACGNTSVSEDFLLAGSILLLPVPLAFICLSYLLILATILRVPSAJ\RCCK.AFST 240 
60 ILAVLKL CG + TSVS+ FLL G+ILLLP + PL ICLSY-hLILATILRVPSA KAFST 

OLF: 181 ILAVLKLTCGDTSVSDAFLLVGAILLLPIPLTLICLSYMLILATILRVPSATGRSKAFST 24 0 

N0V2 : 241 CLAHLAVVLLFYGTI IFMYLKPKSKEAHISDEVFTVLYAMVTTMLNPTI YSLRNKEVKEA 300 ' 
C AHLAVVLLFY TII FMY+KPKSKEA ISD4 VFTVLYA+VT MLNP I YSLRNKEVKEA 
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OLF : 241 CSAHLAVVLLFySTIIFMYMKFKSKEARISDQVFTVLYAVVTPMLNPI I YSLRNKEVKEA 300 

hiOVZ: 301 ARKVWGRSPA.SR 312 (SEQ ID No. 4} 
ARK WG A R 
5 OLF: 301 ARKAWGSRWACR 312 (SEC' ID No. 29) 

Where denotes similarity 



TABLE 9 
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NOV 2 

macaca_OLF 
Mouse_OLF 
Rat^OLF 
Human OLF 



NOV2 

macaca_OLF 
Mouse_OLF 
Rat_OLF 
Human OLF 



MEPLNRTEVSEFFLKGFSGYPALEHLLFPLCSAMYLVTLLGNTAI^LWSVLDIHLHT?VY 

MEPSNRTAVSEFVLKGF3GYPALERLLFPLCSVMYLVTLLGNTAIVAVSMLDARLHTPMY 

LLLGLSGYPKTEILYFVIVLVMYLVIHTGNGVLIIASIFDSHLHTFMY 

MGFVLLRLSAHPELEKTFFVLILLMYLVILLGNGVLILVTILDSRLHTPMY 

FFLGNLSTLDICYTFTFVPLMLVHLLSSRKTISFAVCAIQMCLSLSTGSTECLLLAITAY 

FFLGNLSILDICYTSTFVPLMLVHLLSSRKTISFTGCAVQMCLSLSTG5TECLLLAVMAY 
FFLGNLSFLDICYTTSSVPSTLVSLISKKRNISFSGCTVQMFVGFAT^IGSTECLLLGMMAF 
Fr LGNLSFLDICFTTSSVPLVLDSFLTPQETISFSACAVQMALSFAMAGTECLLLSMMAF 
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Human OLF 
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Mouse_OLF 
Rat_OLF 
Human OLF 
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YSLRN 
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N0V2 

macaca_OLF 
Mouse_OLF 
Rat_OLF 
Human OLF 



KEVKEAARKVWGRSPA.SR 

KEVKEAARKA.WGSRVJAGR 
KDVKAAVKYILKQKYIP- 
KDVKA^aVRRLLRPKGFTQ 



Consensus key 

* - siiiiile. fully conserved residue 

- ci>iis,. [-\ ;mon ol >!roivj L'l vnip- 

- conservation of weak groups - no consensus 
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(SEQ 
(SEQ 
(SEQ 
(SEQ 



ID 

ID 
ID 
ID 
ID 



No . 
No . 
No . 
No . 

No . 



4) 

30) 

31) 

32) 

33} 



The OR family of the GPCR superfamily is involved in the initial steps of the olfactoiy 
signal transduction cascade. Therefore, the NOV2 nucleic acid, polypeptide, antibodies and 
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Other compositions of the present invention can be used to detect nasal epithcHal neuronal 

tissue. 

Based on this relatedness to other known members of the OR family of the GPCR 
superfamily, NOV2 can be used to provide new diagnostic and/or therapeutic compositions 
5 useful in the treatment of disorders associated with alterations in the expression of members of 
OR family-like proteins. Moreover, nucleic acids, polypeptides, antibodies, and other 
compositions of the present invention are also useful in the treatment of a variety of diseases 
and pathologies, including but not limited to, those involving neurogenesis, cancer, and wound 
healing. 

10 Hydrophobicity analysis confimis the prediction of the presence of seven 

transmembrane domains in NOV2. PSORT analysis predicts that NOV2 is localized to the 
plasma membrane. Likewise, SignalP analysis indicates that there is most likely a cleavage 
site between positions 47 and 48. Additionally, the following possible SNPs were identified: 
82:T->G(11) 
15 125218920(i),phred40 
125218923(i),phred42 
125219376(i),phred40 
125219632(i),phred 33 
125219739(1), phred 33 
20 125586244(0, phred 29 

125586186(1), phred 34 
125586110(1), phred 35 
126544369(i), phred 45 
125588716(i), phred 33 
25 125219986(i), phred 37 



91:C->T(11) 
12521 8920(i), phred 37 
12521 8923(0, phred 33 
30 125219376(1), phred 37 

125219632(0, phred 22 
1252l9739(i), phred 37 
125586244(i), phred 32 
1255861 S6(i), phred 25 
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I25586nO(iX phrcd37 

126544369(i). phred 37 
125588716(i), phred 33 
1252199S6(i), phred 37 

5 

150: C->G(10) 
125218920(1), phred 45 
125218923(1), phred 51 
125219376(i), phred 38 

10 125219632(i), phred 41 

125219739(1), phred 51 
125586244(0, phred 40 
125586186(i). phred 45 
125586110(1), phred 45 

15 126544369(0, phred 40 

125588716(0, phred 45 

157: G->A(2) 
125219739(0, phred 45 
20 125586186(1), phred 45 

246: G->C(10) 
125218920(0, phred 40 
125218923(0, phred 45 

25 125219376(0, phred 42 

125219632(0, phred 21 
125219739(0, phred 45 
125586244(1), phred 38 
1255861 86(0. phred 32 

30 1255861 10(0. phred 36 

126544369(0, phred 45 
125588716(1), phred 45 

296: G->A(10) 
35 125218920(0, phred 39 
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125218923(i), 


phrcd 


36 


125219376(i), 


phred 


36 


125219632(1), 


plired 


36 


125219739(j), 


phred 


49 


125586244(1), 


phred 


36 


1 ZD JoO 1 oOv^l J, 


phred 


jO 


125586110(0, 


phred 


39 


126544369(i), 


phred 


36 


125588716(0, 


phred 


36 



406: A->G(2) 
125586198(0, phred 38 
125219755(i), phred 29 



1 c 
1 J 






19^91 8090^1 ^ r»hrf*rl 97 
1 1 o"zu^i pxircu z / 




1 9^9 1 RQ9'l^i^ TiVirf^H 9d 




125219376(i), phred 22 




125219739(0, phred 29 


20 


125586244(0, phred 30 




1255861 86(i), phred 19 




126544369(0, phred 28 




125530948(i), phred 27 


25 


562: A->G(5) 




125531346(i), phred 29 




125530963(i), phred 29 




125531302(i), phred 49 




125530948(i), phred 31 


30 


125531257(0, phred 24 




662: C->T(6) 




125531346(0, phred 36 




125530963(0, phred 41 


35 


125531302(0, phred 37 



25 



BNSCWCID; <WO_015721SA2_I_> 



wo 01/57215 PCT/USO 1/03923 

125530948(0, phred 40 

125531257{i),phred 40 

1266522I3(i), phred37 



5 664: A->G(6) 

125531346(1), phrcd 45 
125530963(1), phred41 
125531302(0, phred45 
125530948(0. phred 45 
10 125531257(i), phred 44 

1 266522 13(i), phred 45 

667: A.>T(6) 
125531346(0, phred 37 
15 125530963(i), phred 45 

125531302(1), phred 45 
125530948(i), phred 40 
125531257(i), phred 45 
126652213(0, phred 45 

20 

671: A->G(7) 
125531283(i), phred 38 
126652328(i), phred 45 
126652243(i), phred 37 
25 125531218(0, phred 45 

125531233(i), phred 51 
125531199(0, phred 45 
1 2553 1268(0, phred 39 

30 679: G->A(6) 

125531346(i), phred 45 

125530963(i), phred 45 

125531302(0, phred 45 

125530948(0, phred 45 
35 125531257(i), phred 45 
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776: C->T(6) 
125531346(1), phred 41 
5 125531302(1), phred 41 

125530948(i), phred 45 
126652243(0, phred 36 
125531257(0, phred 45 
126652213(1), phred 45 

10 

820: C->A(4) 
125531346(0. phred 37 
125530948(0. phred 40 
125531257(1), phred 41 
15 126652213(0. phred 45 

NOV3 

A NOV3 sequence according to the invention is a nucleic acid sequence encoding a 
polypeptide related to the human odorant receptor (OR) family of the G-protein coupled 

20 receptor (GPCR) superfamily of proteins. A NOV3 nucleic acid and its encoded polypeptide 
includes the sequences shown in Table 10. The disclosed nucleic acid (SEQ ID NO.: 5) is 
K050 nucleotides in length and contains an open reading frame (ORF) that begins with an 
ATG initiation codon at nucleotides 59-61 and ends with a TAA stop codon at nucleotides 
995-997. The representative ORF encodes a 312 amino acid polypeptide similar in sequence 

25 to SEQ ID NO.: 4. Putative untranslated regions upstream and downstream of the coding 
sequence are underlined in SEQ ID NO: 5. 

TABLE 10 

30 CCCTGTACCCTCTCTCCTTCCATCCCAGCTGTGGACCATCTCTTCAGAACTC 
IGCAGCATGGAGCCGCTCAACAGAACAGAGGTGTCCGAGTTCTTTCTGAAAGGAT 
TTTCTGGCTACCCAGCCCTGGAGCATCTGCTCTTCCCTCTGTGCTCAGCCATGTAC 
CTGGTGACCCTCCTGGGGAACACAGCCATCATGGCGGTGAGCGTGCTAGATATCC 
ACCTGCACACGCCCGTGTACTTCTTCCTGGGCAACCTCTCTACCCTGGACATCTGC 

35 TACACGCCCACCTTTGTGCCTCTGATGCTGGTCCACCTCCTGTCATCCCGGAAGAC 
CATCTCCTTTGCTGTCTGTGCCATCCAGATGTGTCTGAGCCTGTCCACGGGCTCCA 

27 
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CGGAGTGCCTGCTACTGGCCATCACGGCCTATGACCGCTACCTGGCCATCTGCCA 

GCCACTCAGGTACCACGTGCTCATGAGCCACCGGCTCTGCGTGCTGCTGATGGGA 

GCTGCCTGGGTCCTCTGCCTCCTCAAGTCGGTGACTGAGATGGTCATCTCCATGAG 

GCTGCCCTTCTGTGGCCACCACGTGGTCAGTCACTTCACCTGCAAGATCCTGGCAG 

5 TGCTGAAGCTGGCATGCGGCAACACGTCGGTCAGCG.AAGACTTCCTGCTGGCGGG 

CTCCATCCTGCTGCTGCCTGTACCCCTGGCATTCATCTGCCTGTCCTACTTGCTCAT 

CCTGGCCACCATCCTGAGGGTGCCCTCGGCCGCCAGGTGCTGCAAAGCCTTCTCC 

ACCTGCTTGGCACACCTGGCTGTAGTGCTGCTTTTCTACGGCACCATCATCTTCAT 

GTACTTGAAGCCCAAGAGTAAGGAAGCCCACATCTCTGATGAGGTCTTCACAGTC 

1 0 CTCTATGCCATGGTCACGACCATGCTGAACCCCACCATCTACAGCCTGAGGAACA 

AGGAGGTGAAGGAGGCCGCCAGGAAGGTGTGGGGCAGGAGTCGGGCCTCCAGGT 

GAGGGAGGGCGG GGCTCTGTACAGACGCAGGTCTCAGGTTAGTAGCTGAGGCCAT 
(SEQ ID NO.: 5) 



15 MEPLNRTEVSEFFLKGFSGYPALEHLLFPLCSAMYLVTLLGNTAIMAVSVLDIHLHTP 

VYFFLGNLSTLDICYTPTFVPLMLVHLLSSRKTISFAVCAIQMCLSLSTGSTECLLLAIT 

AYDRYLAICQPLRYHVLMSHRLCVLLMGAAWVLCLLKSVTEMVISMRLPFCGHHVV 

SHFTCKILAVLKLACGNTSVSEDFLLAGSILLLPVPLAFICLSYLLILATILRVPSAARCC 

ICAFSTCLAHLAVVLLFYGTIIFMYLKPKSKEAHISDEVFTVLYAMVTTMLNPTIYSLRN 
20 KEVKEAARKVWGRSRASR (SEQ ID NO.: 4) 



The OR family of the GPCR superfamily is a group of related proteins specifically 
located at the ciliated surface of olfactory sensory neurons in the nasal epithelium and are 
involved in the initial steps of the olfactory signal transduction cascade. Accordingly, the 

25 N0V3 nucleic acid, polypeptide, antibodies and other compositions of the present invention 
can be used to detect nasal epithelial neuronal tissue. 

The N0V3 nucleic acid sequence has a high degree of homology (93% identity) with 
the monkey (Macaca Sylvanus) olfactory receptor gene (GenBank Accession No.: AFl 79792), 
as is shown in Table 1 1 . Overall amino acid sequence identity within the mammalian OR 

30 family ranges from 45% to >80%. OR genes that are 80% or more identical to each other at the 
amino acid level are considered by convention to belong to the same subfamily See Dn er and 
Berghard, Trends in Pharmacological Sciences . 1999, 20:413. 

OR proteins have seven transmembrane a-helices separated by three extracellular and 
three cytoplasmic loops, with an extracellular amino-temiinus and a cytoplasmic carboxy- 

35 terminus. Multiple sequence aligment suggests that the ligand-binding domain of the ORs is 
between the second and sixth transmembrane domains. 
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NOV3 : 431 gcca t ct gccagccact caggtaccacgt gctcatgagccaccggct ct gcqtgctgct a 490 

I I I I I M I I I I I I I M I I I [ I I I ) I M M I I I I I M 1 ; I I M ! I I I M I I M I ! I M 
OLF : 4 gccatctgccagccactcaggtaccgcgtgctcatgaaccaccggctctgtgtgctgctg 63 



10 



15 



20 



25 



30 



35 



NOV 3 
OLF 

N0V3 
OLF 

N0V3 
OLF 

N0V3 
OLF 

NOV3 
OLF 

NOV 3 
OLF 



N0V3 
ID NO. 



491 



64 



551 



611 



184 



671 



IA4 



731 



304 



40 OLF : 
ID No. 



791 



364 



851 

5} 

424 
34) 



atgggagctgcctgggtcctctgcctcctcaagtcggtgactgagatggtcatctccatg 
i ! I I I I I I I I I I I I M M M i I i i M I I I I I M i M ! I i ! 1 I t M MM! M M I 
gr gggagctgcct ggg tec tctgcc tec tea agt egg tgact gaga cag teat tgccatg 



aggctgcccttct gtggccaceacgtggtcagtcact teacct gcaagatcctggcagtg 
M M I M ! ! I I I I I M I M M M M I M M I M M [ I [ I M i U I l.M M I I I M Mi 
aggctgccctt ctgtggccaccacg tgg tea gtcact teacct gcgagatcctggeggtg 



ctgaagctggcatgcggcaacacgt cggtcagegaagactt c 
M I M M M t M I M M M I M M M I M M I i M 
etgaagctgacgtgcggtaacacatcggtcagcgaggtcttc 



550 



123 



610 



183 



670 



ctgctggcgggetccatc 
M I M M ! M M M M I 
ctgctggtgggctccatc 243 



etgctgctgectgtacccctggcattcatctgcctgtectacttgeteatcctggccacc 
M t M M M I I [ I I [ M [ M M M i M I i t M M [ I i i M 11 I M M M I i M I M M 
ctgctgctgcctgtgcccctggcattcatttgcctgtcctacttgctcatcctggecacc 



atcctgagggtgccctcggccgccaggtgetgcaaagccrtctccacctgcttggcacac 
1 M M M M M M { M I I ! M M M I I M i M M i i ! M M M I I M M M I I 
a tcctgagggtgccctcagct get ggg t gecgcaaagect tct ccaect get cagcacac 



790 



363 



ctggctgtagtgctgct tt tct acggcacca tea tct teat gt act tgaa gee caagagt 8 50 
M I M M I M M M I I M t I I M I M M M M M M M I M I M i I I M I i I M i 
ctggctgtggtgctgctttt ctacagcaecatcat ct tcacgt acatgaagcccaagagc 4 23 

aaggaagcccacatctctgatgaggtcttcaeagtcctetatgccatggtcac 903 (SEQ 

! I M I I I M M I M M I I I I I M M M M I M I M M I I M M M ! M I M I 
aaggaagcccacatctcrgatgaggtctt cacagtcct ctacgccatggt cac 476 (SEQ 



The OR family of the GPCR superfamily is a group of related proteins specifically 
45 located at the ciliated surface of olfactory sensory neurons in the nasal epithelium and are 

involved in the initial steps of the olfactory signal transduction cascade. Accordingly, in one 
embodiment, the NOV3 nucleic acid, polypeptide, antibodies and other compositions of the 
present invention can be used to delect nasal epithelial neuronal tissue. 

Based on its relatedness to the known members of the OR family of the GPCR 
50 superfamily, NOV3 satisfies a need in the art by providing new diagnostic or therapeutic 

compositions useful in the treatment of disorders associated with alterations in the expression 
of members of OR family-like proteins. Nucleic acids, polypeptides, antibodies, and other 
compositions of the present invention are useful in the treatment and/or diagnosis of a variety 

29 
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of diseases and pathologies, including by way of nonlimiting example, those involving 

neurogenesis, cancer and wound healing. 

cDNA was derived from various human samples representing multiple tissue types, 
nonnal and diseases states, physiological states, and developmental stales from different 
5 donors. Samples were obtained as whole tissue, cell lines, primary cells, or tissue cultured 
primary cells and cell lines. Cells and cell lines may have been treated with biological or 
chemical agents that regulate gene expression, for example, growth factors, themokmes, 
steroids, etc. The cDNA thus derived was then sequenced using CuraGen's proprietary 
SeqCalling'^^i technology. Sequence traces were evaluated manually and edited for corrections 
10 if appropriate. cDNA sequences from all samples were assembled with themselves and with 
public ESTs using bioinformatics programs to generate CuraGen's human SeqCalling'^^* 
database of SeqCalling'^'^* assemblies. Each assembly contams one or more overlapping cDNA 
sequences derived from one or more human sample(s). Fragments and ESTs were included as 
components for an assembly when the extent of identity with another component of the 
15 assembly was at least 95% over 50 bp. Each assembly can represent a gene and/or its variants 
such as splice forms and/or single nucleotide polymorphisms (SNPs) and their combinations. 

The cDNA coding for the sequence was cloned by polymerase chain reaction (PGR) 
using the following primers: AGCTGTGGACCATCTCTTCAGAACTCT (SEQ ID NO:79) 
and CTCACCTGGAGGCCCGACTC (SEQ ID NO:80) on the following pools of human 
20 cDNAs: Pool 1 - Adrenal gland, bone marrow, brain - amygdala, brain - cerebellum, brain - 
hippocampus, brain - substantia nigra, brain - thalamus, brain -whole, fetal brain, fetal kidney, 
fetal liver, fetal lung, heart, kidney, lymphoma - Raji, mammary gland, pancreas, pituitary 
gland, placenta, prostate, salivary gland, skeletal muscle, small intestine, spinal cord, spleen, 
stomach, testis, thyroid, trachea, uterus. Poo]2 - Cancer tissue pool and Pool 3 - 
25 Developmental pool. 

Primers were designed based on //; silico predictions for the full length or part (one or 
more exons) of the DNA/protein sequence of the invention or by translated homology of the 
predicted exons to closely related human sequences or to sequences from other species. 
Usually multiple clones were sequenced to derive the sequence which was then assembled 
30 similar to the SeqCallingf"^' process. In addition, sequence traces were evaluated manually and 
edited for corrections if appropriate. 
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Variant sequences are also included in this application. A variant sequence can include 

a single nucleotide polymorphism (SNP). A SNP can, in some instances, be referred to as a 

"cSNP" to denote that the nucleotide sequence containing the SNP originates as a cDNA. A 

SNP can arise in several ways. For example, a SNP may be due to a substitution of one 

5 nucleotide for another at the polymorphic site. Such a substitution can be either a transition or 

a transversion. A SNP can also arise from a deletion of a nucleotide or an insertion of a 

nucleotide, relative to a reference allele. In this case, the polymorphic site i's'a site at which one 

allele bears a gap with respect to a particular nucleotide in another allele. SNPs occurring 

within genes may result in an alteration of the amino acid encoded by the gene at the position 

10 of the SNP. Intragenic SNPs may also be silent, however, in the case that a codon including a 
SNP encodes the same amino acid as a result of the redundancy of the genetic code. SNPs 
occurring outside the region of a gene, or in an intron within a gene, do not result in changes in 
any amino acid sequence of a protein but may result in altered regulation of the expression 
pattern for example, alteration in temporal expression, physiological response regulation, cell 

1 5 type expression regulation, intensity of expression, stability of transcribed message. 

The DNA sequence and protein sequence for a novel olfactory receptor-like gene or 
one of its splice forms was obtained solely by exon linking and is reported here as CuraGen 
Acc. No. sggc_draft_ba521115_20000804_dal. 

The OR disclosed in this invention maps to chromosome 9. It is expressed in at least 

20 the following tissues: brain, neuroepithelium, nervous, olfactory cilia, male reproductive 
system. The following consensus position(s) (Cons. Pos.) of the nucleotide sequence have 
been identified as SNPs. Depth represents the numberof clones covering the region of the 
SNP. The Putative Allele Frequency (Putative Allele Freq.) is the fration of these clones 
containing the SNP. A dash, when shown, means that a base is not present. The sign 

25 means "is changed to". 

Cons.Pos.: 71 Depth: 97 Change: C > G 
Putative Allele Freq.: 0.113 

Cons.Pos.: 278 Depth: 102 Change: G > A 
30 Putative Allele Freq.: 0.020 

Cons.Pos.: 336 Depth: 101 Change: T>C 
Putative Allele Freq.: 0.020 

35 Cons.Pos.: 395 Depth: 100 Change: G > - 

Putative Allele Freq.: 0.040 
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Cons.Pos.: 399 Depth: 100 Change: G >- 
Putative Allele Freq.: 0.020 

5 Cons.Pos.: 400 Depth: 100 Change: G > - 

Putative Allele Freq.: 0.020 

Cons.Pos.: 407 Depth: 101 Change: C > - 
Putative Allele Freq.: 0.020 

10 

Cons.Pos.: 414 Depth: 106 Change: G > - 
Putative Allele Freq.: 0.028 

Cons.Pos.: 437 Depth: 116 Change: T > - 
15 Putative Allele Freq.: 0.017 

Cons.Pos.: 461 Depth: 137 Change: C > T 
Putative Allele Freq.: 0.022 

20 Cons.Pos.: 471 Depth: 139 Change: T > - 

Putative Allele Freq.: 0.014 

Cons.Pos.: 491 Depth: 155 Change: C > T 
Putative Allele Freq.: 0.013 

25 

Cons.Pos.: 500 Depth: 162 Change: G> A 
Putative Allele Freq.: 0.012 

Cons.Pos.: 519 Depth: 166 Change: A > G 
30 Putative Allele Freq.: 0.012 

Cons.Pos.: 539 Depth: 167 Change: G >- 
Putative Allele Freq.: 0.012 

35 Cons.Pos.: 549 Depth: 163 Change: T > - 

Putative Allele Freq.: 0.037 

Cons.Pos.: 556 Depth: 160 Change: G >- 
Putative Allele Freq.: 0.013 

40 

Cons.Pos.: 563 Depth: 155 Change: G > - 
Putative Allele Freq.: 0.026 

Cons.Pos.: 570 Depth: 154 Change: G > - 
45 Putative Allele Freq.: 0.013 

Cons.Pos.: 617 Depth: 135 Change: C > T 
Putative Allele Freq.: 0.237 
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10 



Cons.Pos.: 658 Depth: 109 Change: A > G 
Putative Allele Freq.: 0.018 

Cons.Pos.: 659 Depth: 109 Change: G >C 
Putative Allele Freq.: 0,01 8 

Cons.Pos.: 843 Depth: 105 Change: G > A 
Putative Allele Freq.: 0.381 



A N0V3 OR is expressed in at least the following tissues: brain, neuroepithelium, 
nervous, olfactory cilia, and male reproductive system. 

Hydrophobicity analysis confirms the prediction of the presence of seven 
transmembrane domains in N0V3. PSORT analysis predicts that NOV3 is likely localized in 
15 the plasma membrane, the Golgi body, the endoplasmic reticulum (membrane), and the 
microbody (peroxisome). Likewise, SignalP analysis indicates that there is most likely a 
cleavage site between positions 47 and 48. 

NOV4 

20 A N0V4 sequence according to the invention is a nucleic acid sequence encoding a 

polypeptide related to the human odorant receptor (OR) family of the G-protein coupled 
receptor (GPCR) superfamily of proteins. A NOV4 nucleic acid and its encoded polypeptide 
includes the sequences shown in Table 12. The disclosed nucleic acid (SEQ ID NO: 6) is 
1,031 nucleotides in length and contains an open reading frame (ORF) that begins with an 

25 ATG initiation codon at nucleotides 22-24 and ends with a TAA stop codon at nucleotides 
979-981. The representative ORF encodes a 319 amino acid polypeptide (SEQ ID NO: 7). 
Putative untranslated regions upstream and downstream of the coding sequence are underlined 
in SEQ ID NO: 6. 
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TGATGGCAGAGGGGATATCArATr:r,AAAAAr:rrAATr.AnAr'nTr'r-r-rT<jjgA jg 

GGGTTCGTTCTCCTGAGGCTCTCTGCCCACCCAGAGCTGGAAAAGACATTCTTCGT 
GCTCATCCTGCTGATGTACCTCGTGATCCTGCTGGGCAATGGGGTCCTCATCCTGG 
5 TGACCATCCTTGACTCCCGCCTGCACACGCCCATGTACTTCTTCCTAGGGAACCTC 
TCCTTCCTGGACATCTGCTTCACTACCTCCTCAGTCCCACTGGTCCTGGACAGCTTT 
TTGACTCCCCAGGAAACCATCTCCTTCTCAGCCTGTGCTGTGCAGATGGCACTCTC 
CTTTGCCATGGCAGGAACAGAGTGCTTGCTCCTGAGCATGATGGCATTTGATCGCT 
ATGTGGCCATCTGCAACCCCCTTAGGTACTCCGTGATCATGAGCAAGGCTGCCTAC 

1 0 ATGCCCATGGCTGCCAGCTCCTGGGCTATTGGTGGTGCTGCTTCCGTGGTACACAC 
ATCCTTGGCAATTCAGCTGCCCTTCTGTGGAGACAATGTCATCAACCACTTCACCT 
GTGAGATTCTGGCTGTTCTAAAGTTGGCCTGTGCTGACATTTCCATCAATGTGATC 
AGCATGGAGGTGACGAATGTGATCTTCCTAGGAGTCCCGGTTCTGTTCATCTCTTT 
CTCCTATGTCTTCATCATCACCACCATCCTGAGGATCCCCTCAGCTGAGGGGAGGA 

1 5 AAAAGGTCTTCTCCACCTGCTCTGCCCACCTCACCGTGGTGATCGTCTTCTACGGG 

ACCTTATTCTTCATGTATGGGAAGCCTAAGTCTAAGGACTCCATGGGAGCAGACA 

AAGAGGATCTTTCAGACAAACTCATCCCCCTTTTCTATGGGGTGGTGACCCCGATG 

CTCAACCCCATCATCTATAGCCTGAGGAACAAGGATGTGAAGGCTGCTGTGAGGA 

GACTGCTGAGACCAAAAGGCTTCACTCAGTGATGGTGGAAGGGTCCTCTGTGATT 
20 GTCACCCACATGGAAGTAAGGAATCAr (^FO in NO • r.^ 



MEKANETSPVMGFVLLRLSAHPELEKTFFVLILLN4YLVILLGNGVLILVTILDSR 
LHTPMYFFLGNLSFLDICFTTSSVPLVLDSFLTPQETISFSACAVQMALSFAMAGTECL 
LLSMMAFDRYVAICNPLRYSVIMSKAAYMPMAASSWAIGGAASVVHTSLAIQLPFCG 
25 DNVINHFTCEILAVLKLACADISINVISMEVTNVIFLGVPVLFISFSYVFIITTILRIPSAEG 
RKKVFSTCSAHLTVVIVFYGTLFFMYGKPKSKDSMGADKEDLSDKLIPLFYGVVTPM 
LNPIIYSLRNKDVKAAVRRLLRPKGFTQ (SEQ ID NO.: 7) 



The OR family of the GPCR superfamiiy is a group of related proteins specifically 
30 located at the ciliated surface of olfactors' sensory neurons in the nasal epithelium and are 
involved in the initial steps of the olfactory signal transduction cascade. Accordingly, the 
N0V4 nucleic acid, polypeptide, antibodies and other compositions of the present invention 
can be used to detect nasal epithelial neuronal tissue. A NOV4 nucleic acid was identified on 
human chromosome 1 . 

35 The NOV4 nucleic acid sequence is homologous to ( 1 00 % identity) to a human 

genomic clone corresponding to chromosome 9pl3.1- 13.3 (CHR9) (GenBank Accession No.: 
AL 135841), as is shown in Table 13. Also, the NOV4 polypeptide has homolosy 
(approximately 88 % identity) to the human olfacior>' receptor family 2, subfamily S. member 
2 (OLF) (GenBank Accession No.: CAB9672S), as is shown in Table 14. Overall amino acid 

40 sequence identity within the mammalian OR family ranges from 45% to >80%. OR aenes that 
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are 80% or more identical to each other at the amino acid level are considered by convention 

to belong to the same subfamily. See Dry^er and Berghard, Trends in Pharmacological 

Sciences , 1999, 20:413, OR proteins have seven transmembrane a-helices separated by three 

extracellular and three cytoplasmic loops, with an extracellular amino-temiinus and a 

5 c>noplasmic carboxy-terminus. Multiple.sequence aligment suggests that the ligand-binding 

domain of the ORs is between the second and sixth transmembrane domains. Thus, N0V4 is 

predicted to have a seven transmembrane region and is similar in that region to representative 

olfactory receptor GPCRs of human (SEQ ID NO. 37) (GenBank Accession No.: CAB96728), 

rat (SEQ ID NO. 38) (GenBank Accession No.: AAC64588), and mouse (SEQ ID NO. 39) 

10 (GenBank Accession No,: CAB96147), as shown in Table 15. ' 

TABLE 13 

NCV4: 1 tgatggcagaggggatatcacatggaaaaagccaatgagacctcccctgtcir ggqa- - z: 60 

15 I I i ! I M M I I I 1 M ! I M I M M I i M I I I I i I I M I 1 M I M M ! i I M . i M I I : . i 

CHR9 : 82 721 t gat ggcagaggggat at cacatggaaaaagccaatgagacctcccct gtcai:qgggr - c 
82662 

20 N0V4 : 61 gttctcctgaggctctctgcccacccaaagctggaaaaqacattctrcgtccccatcc- a 120 
[ I I I I I I [ I I I i ! I 11 M I [ M f I I I I j M 1 M M I I 11 I I M M I I M } ! ! I f I M . : ! 
CHR9: 82661 gtt ctcctgaggct ctctacccacccagagctggaaaaaacattcctcgtccccatcc'g 
82602 

NOV4 : 121 ctgatgtacctcgtgaLcctgctgggcaatggggtcctcatcctagcgaccatcct taac 180 

M M I M t I ; f I I M t ! I I ! I M H i I M I I I I I It 1! I I M I I I I M M M I I I M I : 
CHR9 : 82 601 ctgatgt acctcgtgaT:cctgctQggcaatggggt cctcatcctggtgaccatcctt cac 
82542 

N0V4 : 181 tcccgcctgcacacgcccatgtact tcttcctagggaacctctccttcctcoacatcz zrc 240 

I I I M I I I I I I 1 I i f i I M t I I M I M ! I t ! M I I I M I I M M i I I 11 M i ! I i M i ~ i 
CHR9 : 82 541 tcccgcctgcacacgcccat gt act tctt cct aggga acc tot cct tec tcoacatcr c:c 

35 82482 

N0y4 : 241 ttcactacctcctcaqtcccactggtcctggacagctttttgactccccaqaaaaccatc 300 
M I j It t ! I I M I [ M ! I M i M M ! ! I I I I I I M I I I I 1 I M I M i i I I i ; i 1! M : ; 
40 CHR9 : 82481 ttcactacctcctcagrcccactgqtcctgqacagctttttgactccccaqqaaacca":: 
82422 

NOV4 : 301 t cctcctcagcctgtcctgrqcagatqgcactctcctttgccatggcaggaacagaqt r 360 
45 i M M M ! M I 1 I M i I I I I ! I I M I i M I M I I f i i I 1 M M M M I i ! : ! : ! I M : ' : 

CHR9: 824 21 tccttctcaqcctgtqcugtgcagatgqcactctcctttqccatgqcaggaacaaaqr^c 
82362 

50 N0V4: 361 t t get cct gaqca tga t ggcat t t gat cgct at gt ggccat ctgcaa cccc ct t aqg- a i 420 

II I I i I I i j M I I ! I I i I ! I [ M if j I f ! M M I I M M M I [ I I ! M I I : I I M i M - : 
CHR9 : 82 361 1 1 get cct ga qca tgatqgcattt gat cgc tat gtggccatctgca acccccT: t a gqt a e 
82302 

35 
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N0V4 : 4 21 ^ ccgt ga t ca t gagcaaggct gcc t acat gccca t ggc t qcca qct cct ggcc t a t r ag t: 4 80 

. N I [ I 1 I M M M I M I M 11 i M I I I I I I M I M I 1 I M I I I I ! I I ; M I M 1! 

3 CHR9: S2301 tccgtgatcatgagcaaggctgcctacatgcccat gqctigccaact cct gocct a c t qqt 

d2242 



10 



25 



40 



65 



N0V4 : 481 ggtgct gcttccgtggtacacacatccttggcaa t tcagctgccct tctigtcaagacaa^ 540 

' f I f I I I M I M I 11 I i I I I [ M i 1 I M I I M M f I i I I I I 1 I I M I I M I i ; I I M I I I 
ChR9: 8 2241 99 t get gc t t ccg t ggcacacaca t cct t ggcaa t t cage t gcccr t c t g t c ga gacaa t 
'"^'182 



15 N0V4 : 542 9 t ca t caacca c t t ca cct g t gaga t t c t ggc t g t t c t a a a g t t gqcc t gt c = r qa ca ^ t 600 
I J N I M ! I I I I I I M M 1 M M I I t I 1 I I I M 1 M [ I M I f I I M M f ! M . I I It M ! 
CHR9 : 82181 gtcatcaaccacttcacctgt gagatt ctggctgt tctaaagt tggcctgtorr gacatt 
8 212 2 

20 

novi: 601 tccatcaatgtgatcagcatggaggcgacqaatgtgatcttcctaggagtcccagtt-ctq 660 
I I ' I I i 1 I I I I I i I M I I I I I I I I I 1 I I I I I I I I 1 I I I I I I I I I I I I I I I I ! I I i j M I 

CHR9^ 8212 i tccatcaatgtgatcagcatggaggtgacgaatgtgatcttoctagqagtcc^ggttctg 

8 20 62 

NCV4 : 661 1 1 ca t ctct 1 1 c t cct a i gt ct t cat ca t: caccacca t ccraaggat ccccr ::aact gag 720 
' f ! f i I M I I I I i M M M I M i I f I I i j I i M I I M M I i 1 1 I I I ! I I M ( ; i I I I M I 

on ^o^^ ' ^^^^^ ttcatctctttctcctatgtcttcatcatcaccaccatcctgaggatccccr raqcrgag 
82002 " ^ 

NOV4 : 721 gggaggaaaaaggtct tct ccacct gctctgcccacctcaccotggtga t CO" ct cct ac 780 
I 1 M M M i M I I I I M M I I M M i I I I M I I M M I I I I I 1 I M I 1 M I I ; I I I I i ! I 
33 CHR9: 82 001 gggaggaaaaaggt cttctccacct get c tgcccacctcaccgtggt gat cq-ct tctac 
81942 



N0V4 : 781 gggacct t a t t c t t ca t gt a t gggaagcct aag t ct a aggac t cca t gggaacaaa caa a 840 

f I I I I i I I I I M I i I I I i I I I I i M I I I I ! I I i [ M I M I 1! I 1 I I I M I I I I ; ; 

CHR9: 81941 gggacct tat tct teat gt at gggaagcct aagtctaagqact cca tgggagcaqacaaa 
81882 



45 N0V4: 841 gagga t ctttcagacaaact cat ccccct t t tct a tqgggtqgtga ccccqa- qct caa c 900 
I ' I I i i M I M I I I I M I I I I ! M M M M M ! M M I I It I I M I I i M i I I ! M I I I ! 
CHR9 : 81881 gagga t ct t t cagacaaact ca t ccccct t t t ct a t gggg t ggt ga ccccga t gc t caac 
818 22 

50 

NOVA: 901 ccca t ca t cta t agcct gaggaacaagga t gtgaaagct get g t ga qgaaactcct gaaa 960 

^ III INI I I I I I I I I I I M I I I I I I I I I i i I I N ! M I i : II 1 i Ml 

CHR. : 818^-1 cccat ca t ct a t agcct gaggaacaaggat g t ga aggct get gc gaggagac t actgaga 

81762 

55 

1'°^^= ccaaaaggcttcactcagtgatggtggaagggtcctctgtgattgtcacccacatggaag 

I 1 I M I M M ! II I I II II I I I I I I I I II I II I I ! I I II I ■ 11 

OU CHR9: Si76l ccaaaaggc t t cact cag t ga t gg t ggaagggt cct ct g t ga t t gt caccca cs t gaaag 

817 02 



N0V4 : 1021 taaggaatcac 1031 {SEQ ID NO. 6} 
I It M t M I M 

CHR9: S1701 taaggaatcac S165: ( SZQ ID NO. 3S) 
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TABLE 14 



15 



20 



25 



NOV4 : 11 MGFVLLRLSAHPELEKTFFXXXXXXXXXXXXXXXXXXXXXX 70 

MGFVLLRLSAHPELEKTFF - DSRLHTPI-'YFFLGNLS FL 

OLF: 1 MGFVLLRLSAHPELEKTFFVLILLMYLVILLGNGVLILVTI1D5RLHT?:--:YFFLGWLSFL 6C 

NOV^ : 71 DICFTTSSVPLVLDSFLTPQETISFSACAVQMALSFAJ-:AGTECLLLSMMAFDRYVAICNP 130 

DICFTTSSVPLVLDSFLTPQETISFSACAVQMALSFAi-lAGT£GLLLSMI-lAFDRYVA.ICNP 
OLF: 61 DICFTTSSVPLVLDSFLTPQETISFSACAVQRALSFAJ'IAGTECLLLSMMAFDRYVA.ICNP 120 

N0V4 :131 LRYSVIMSKAAYMFMXXXXXXXXXXXXVVHTSLAIQLPFCGD^iVINHFTC-SILAyLKLAC 190 

LRYSVIMSKAAYMPM VVHTSLAIQL?FCGDi:VINHFTCEILAVLKLAC 
OLF: 121 LRYSVIMSKAAYMPMAASSWAIGGAASVVHTSLAIQLPFCGDXVINHFTCEILAVLKLAC 180 

M0V4 :191 ADISINVISMEVTNVIFLGVPVLFI5FSYVFIITTILRIPSAEGRKKVFSTCSAHLTVV1 250 
ADISINVISMEVTNVIFLGVPVLFISFSYVFIITTILRIPSAEGRKKVF5TCSAHLTVVI 

olf: 181 adisinvismevtnviflgvpvlfisfsyvfiittilripsaegrkkvfstcsahltvvi 240 

n0v4 :251 vfygtlffe^ygkpkskdsmgadkedlsdkliflfygvvtpmlxpiiyslrukdvkaavrr 310 
vfygtlffmygkpkskdsmgadkedlsdkliplfygvvtpml::fiiyslrwkdvka.avrr 

OLF: 24 1 VFYGTLFFMYGKPKSKDSMGADKEDLSDKLI PLFYGVVTPMLX?! I YSIRHKDV^CAAVRR 300 

NOV4:311 LLRPKGFTQ 319 (SEQ ID NO. 7) 
LLRPKGFTQ 

OLF: 301 LLRPKGFTQ 309 (SEQ ID NO. 36) 



Table 15 



30 



NOV 4 

Human_OLF 
rat_OLF 
mouse OLF 



MEKANETSPVMGFVLLRLSAHPELEKTFFVLILLKYLVILLGXGVLILVTiLDSRLHTPM 
MGFVLLRLSAHPELEKTFFVLILLMYLVILLGNGVLILVTILDSRLHTPM 

MDRSNETAPLSGFILLGLSAHPKLEKTFFVLILMMYLVILLGNGVLILVSILDSHLHTPM 
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N0V4 

Human_OLF 
rat_0LF 
mouse OLF 



YFFLGMLSFLFTC: 
YFFLG>jLSFLOIC: 

SMLSFLOIC, 

YFFLGNLSFL 



"7T53VP: 



'LDSFLl 
"LDSFLl 
LGSFL^ 
LDSFL" 



■ SFSAGAVQKAIS 
[SF3ACAVQKA1S 



FAi-uAGTEC .LLSMM/ 
FAMAGTEC .LISMH7 



{F13FAMGATFC/LLSMMA 



40 



45 



NOV 4 

Human_OLF 
rat_OLF 
mouse OLF 



"DRYVAICKPLRYSV " KSKAAY: PMA' S SV:AI GG, -.A5' 
^DRYVAICNPLRYSV^ HSKAAYi-.PMA SSWAI GG-' AiS 
^DRYVAICNFLRYPV "MSKAVY ;PMA7GSVCAAGI.' AS ' 
^DRYVAICNPLRYPV . 'MNKAAY* *PMA" .SSv-:AGG1'"NS" 



TSIA 



XGDNVZHHF 
^CGDNVINHFt*. 
^cgdkvinhf 



c 



50 



55 



NOV 4 

Human_OLF 
rat_OLF 
mouse OLF 



NOV 4 

Human_OLF 
rat_OLF 
mouse OLF 



:iLAVLKLACAuI5] 
:ILAVLKLACADIS: 
:iLAVLKLACADIS] 



"iSHEv^N'. :flg\ 
■ismev"'N'-:flg'. 
:smgv:-n'"iflg'. 
'iSMvv n: TFLA; 



L X _ i. , 



' r S A G R K ?' V r S 
; PSA.FGRKXVF5 
;PSAEGRKKAF3 
:?5AEGRKKAF3 



:SAHL^ 
:SAHI/ 



-VV'VFYGF 
."VV" VFYGT" 

VFYG7 



TMYGr:?KSP:Ds: g; 
^^MYGKPKSfCDs: g; 

FMYGKPKSKDP" G? 
.FKYGKPKSKDP" G; 



"CL ^3?:LIP1? 

F? " :?a.:si: 
DL' gxlisl: 



N0V4 NKDVKAA.VRRLLRPKGFTQ (SEQ ID NO. 7} 

60 Human_OLF NKDVKJ^J^.VRRLLRPKGFTQ (SEQ ID NO. 37) 

rat_OLF (SEQ ID NO. 38) 

mouse_OLF NKDVR.z^JlVRMLVGQKHLTE (SEQ ID NO. 39) 
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Consensus Jcey 
* - smiile, iiillv conserved residue 
; - t tnscr\ ni h)ii .suonv L:rt>iips 
5 . - conservaiion of weak groups 
- no consensus 

The OR family of the GPCR superfamily is a group of related proteins specifically 
located at the ciliated surface of olfactoi-y sensory neurons in the nasal epithelium and are 
10 involved in the initial steps of the olfactory signal transduction cascade. Accordingly, the 
N0V4 nucleic acid, polypeptide, antibodies and other compositions of the present invention 
can be used to detect nasal epithelial neuronal tissue. 

Based on its relatedness to the known members of the OR family of the GPCR 
superfamily, NOV4 satisfies a need in the art by providing new diagnostic or therapeutic 
1 5 compositions useful in the treatment of disorders associated with alterations in the expression 
of members of OR family-like proteins. Nucleic acids, polypeptides, antibodies, and other 
compositions of the present invention are useful in treating and/or diagnosing a \ ariety of 
diseases and pathologies, including by way of nonlimiting example, those involving 
neurogenesis, cancer and wound healing. 
20 Hydrophobicity analysis confirms the prediction of the presence of seven 

transmembrane domains in NOV4. PSORT analysis predicts that NOV4 is likely localized in 
the plasma membrane, the Golgi body, the endoplasmic reticulum (membrane), and the 
endoplasmic reticulum (lumen). Likewise, SignalP analysis indicates that there is most likely 
a cleavage site between positions 44 and 45. 

25 

NOV5 

A N0V5 sequence according to the invention is a nucleic acid sequence encoding a 
polypeptide related to the human odorant receptor (OR) family of the G-protein coupled 
receptor (GPCR) superfamily of proteins. A NOV5 nucleic acid and its encoded polypeptide 
30 includes the sequences shown in Table 16. The disclosed nucleic acid (SEQ ID NO: 8) is 
1050 nucleotides in length and contains an open reading frame (ORF) that begins at 
nucleotides 72-74 and ends with a TGA stop codon at nucleotides 1020-1022. A representative 
ORF encodes a 316 amino acid polypeptide (SEQ ID NO: 9). A putative untranslated region 
downstream of the coding sequence is underlined in SEQ ID NO: 8. 

35 

38 
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AAACTAGAGTTCATCTTAGCAAAAATTCATGAAGTATCCATCTTGTTCTAGGTGAT 
GAAAGAAACCACAGC ATGGAGCTCTGGAACTTCArrTTGGGAAGTGr.rTTrATTT 

TGGTGGGGATTCTGAATGACAGTGGGTCTCCTGAACTGCTCTGTGCTACAATTACA 
5 ATCCTATACTTGTTGGCCCTGATCAGCAATGGCCTACTGCTCCTGGCTATCACCAT 
GGAAGCCCGGCTCCACATGCCCATGTACCTCCTGCTTGGGCAGCTCTCTCTCATGG 
ACCTCCTGTTCACATCTGTTGTCACTCCCAAGGCCCTTGCGGACTTTCTGCGCAGA 
G.AAAACACCATCTCCTTTGGAGGCTGTGCCCTTCAGATGTTCCTGGCACTGACAAT 
GGGTGGTGCTGAGGACCTCCTACTGGCCTTCATGGCCTATGACAGGTATGTGGCC 

1 0 ATTTGTCATCCTCTGACATACATGACCCTCATGAGCTCAAGAGCCTGCTGGCTCAT 
GGTGGCCACGTCCTGGATCCTGGCATCCCTAAGTGCCCTAATATATACCGTGTATA 
CCATGCACTATCCCTTCTGCAGGGCCCAGGAGATCAGGCATCTTCTCTGTGAGATC 
CCACACTTGCTGAAGGTGGCCTGTGCTGATACCTCCAGATATGAGCTCATGGTATA 
TGTGATGGGTGTGACCTTCCTGATTCCCTCTCTTGCTGCTATACTGGCCTCCTATAC 

1 5 ACAAATTCTACTCACTGTGCTCCATATGCCATCAAATGAGGGGAGGAAGAAAGCC 
CTTGTCACCTGCTCTTCCCACCTGACTGTGGTTGGGATGTTCTATGGAGCTGCCAC 
ATTCATGTATGTCTTGCCCAGTTCCTTCCACAGCACCAGACAAGACAACATCATCT 
CTGTTTTCTACACAATTGTCACTCCAGCCCTGAATCCACTCATCTACAGCCTGAGG 
AATAAGGAGGTCATGCGGGCCTTGAGGAGGGTCCTGGGAAAATACATGCTGCCAG 
20 CACACTCCACGCTCTAG GGAAGGATCATGGCTAGCTTCCAGAATT {SEQ ID NO.: 8) 

MELWNFTLGSGFILVGILNDSGSPELLCATITILYLLALISNGLLLLAITMEARLHMPM 
YLLLGQLSLMDLLFTSVVTPKALADFLRRENTISFGGCALQMFLALTMGGAEDLLLA 
FMAYDRYVAICHPLTYMTLMSSRACWLMVATSWILASLSALIYTVYTMHYPFCRAQ 
25 EIRHLLCEIPHLLKVACADTSRYELMVYVMGVTFLIPSLAAILASYTQILLTVLHMPSN 
EGRKKALVTCSSHLTVVGMFYGAATFMYVLPSSFHSTRQDNIISVFYTIVTPALNPLl 
YSLRNKEVMRALRRVLGKYMLPAHSTL (SEQ ID NO.: 9) 



The OR family of the GPCR superfamily is a group of related proteins specifically 
30 located at the ciliated surface of olfactory sensory neurons in the nasal epithelium and are 
involved in the initial steps of the olfactory signal transduction cascade. Accordingly, the 
NOV5 nucleic acid, polypeptide, antibodies and other compositions of the present invention 
can be used to detect nasal epithelial neuronal tissue. 

The NOV5 nucleic acid sequence has a high degree of homology (99% identity) to a 
35 human genomic clone RPCl 1-610120 from chromosome 1 lp.15.4 (CHRl I) (GenBank 
Accession No.: AF321237), as shown in Table 17. The NOV5 polypeptide has homology 
(approximately 73% identity, 79% similarity) to a mouse T2 olfactory receptor (OLF) 
(GenBank Accession No.: AAG45196), as is shown in Table 18. Overall amino acid sequence 
identity within the mammalian OR family ranges from 45% to >80%. OR genes that are 80% 
40 or more identical to each other at the amino acid level are considered by convention to belong 
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to the same subfamily. See Dn er a?id Berghard, Trends in Pharmacological Sciences . 1999, 

20:413. OR proteins have seven transmembrane a-helices separated by three extracellular and 
three cytoplasmic loops, with an extracellular amino-lerminus and a cytoplasmic carboxy- 
temiinus. Thus, NOV5 is predicted to have a seven transmembrane region and is similar in that 
5 region to representative olfactory receptor GPCRs of mouse (SEQ ID NO. 42) (GeixBank 

Accession No.: AAG45196), human (SEQ ID NO. 43) (GenBaak Accession No.: AAC3961 1), 
and rat (SEQ ID NO. 44) (GeiiBank Accession No.: JC5836), as shown in Table 19. 



TABLE 17 

10 N0V5: 52 3 t ggca t ccct aagt gccct aa t at a t a ccg t gt a t accat gcac l a t ccct c ct gcaggg 
582 

N t I i M M I I I I I I M j I M M I I I I I I I I I I I M i ! i I I M ! I M I M I I I I I M I I i 
CHRll : 111126 tggcatccctaagtgccctaatatataccgtgtacaccatgcac-atcccttctgcagaa 
111067 



15 



20 



30 



35 



40 



N0V5: 585 cccagga gat caggca t c t t ct ct gt gagarcccaca c i r gcLgaagg t gqcct g t get g 

I > I M M I I I I I I ; M I I M [ I I I M M I M I i I I I I i I M ! ; ; j I I f I I i I I I I I j M 
111007 '^^^'^^^ ^^^^^gga t caggca t cttctctgt gaga tcccacacrt get gaagttggcctgt get g 



25 702 ^taectceagatatgagctcatggtatatgtgatgggiigtgacc-tcctgattccctctc 

I ' I I i 1 f 1 M 1 I I M M I M I I I I I I 1 I t I M M I M ; I I I I M I M I I I I I i M I 1 ! M 
CHRll : 111006 atacctccagatatgagctcatggtatatgtgatgggtgtgaecctcctgat tccct etc 



110947 

N0V5: 70 3 t t get get a ta ct ggcct cc t at acacaaat tot act ca^tgt act cca tat accat caa 7 62 

N M i I M I M I M M f 1 I I M I I I I i 1! M I 1 I I ! 1 I 1 I t I I i I I I M I I j i ! I 1 ! 1 M 
CHRll : 11094 6 ttgergetatactggectcctataeacaaatt ctactcactgiect ccatataecatcaa 
110887 - 

N0V5 : 7 63 ^tgaggggaggaagaaagcecttgtcacctqctett eccacctgaetgtggttgggat gt 
8 22 

I I t i M M I I I I I I M M M t ! M I I 1 M ! M : : I I M ! I i M I M I I I ! I M I i 

CHRll : 11088b at gaggggaggaagaaagccer t gteaeetget ct t cccacet oact qt qqt t qqqa t at 
110827 " ^ 



45 882^ ' ^^t^^g^^gc^gccacatteatgtatgtcttgcecagr-ccttccacageaccagacaag 

i > I I I I M M M I M I I M I 1 I I j M M I ! ! ! I i M I M : I M : [ i I I M I I ! M j I I I I 
CHRll : 11082b t etatggagctgccaeat tcatgtatgtct tgcccagt- cctt ccacaoeaccagacaag 
110767 

50 

N0V5: 8S3 acaaear cat cxictgt 1 1 1 e t aca caa 1 1 gt cact cca gccc t at ccact cat ct aca 

I I M I ! f I M I i M I M j I ! I M 1 I i I M i M M i 1 M ! i I I [ I M I I M ! M 1 ! ! I 1 M 
CHRll : 1 1076b acaa cat ca t ct ctgt 1 1 1 e t acacaa 1 1 gt cact: cca occci aa a t cea c t ca tet aca 
5^ 110707 
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N0V5 : 943 gcctgaggaataaggaggtcatgcgggccttgaggagggt cctgggaaaatacatgctac 
1002 

M I 11 I M I I i M I j I j I I I M I I ; I I I I ! I I M I I I ! M I I I I I I I M I I I 1 { I I I M 
CHRll : 1 107 06 gcct gaggaataaggaggt cat gagggccttgaggagggt cctgggaaaatacatgctac 
110647 



N0V5: 1003 cagcacactccacgctctagggaaggatcargqctagcEtccagaat t 1050 (SEQ ID 
10 NC. 8) 

I i [ I M I M I I I M I I ! M I ! I I ! ! M M I t I M I I M I 11 M I I I 1 
CHRll: 110646 cagcacactccacqctctagggaaqgatcatagctagctt ccaaaatt 110599 {SEQ ID 
NO . 4 0 ) ' ^ ...... 



15 
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1 


5 


OT IT - 

\j Li r . 


i 


10 


OT P • 


C 1 




K^OVS : 


121 




\J Li L . 


i ^ i 






1 O ' 

L0~ 




OLF: 


ISi 


20 


N0V5 : 


241 




OLF: 


24 1 




NOV 5 : 


301 


25 


OLF: 


301 



HE WN TLG+ F LVGIL+DSGSFZ 



ITM+ARLH+PHY 



XXXXXXXXXXFTSVVTPKALADFLRRENTISFGGCALQHFLALTMGGAEDLLLAFMAV 12C 
FTSVVTPK.A-f DFX RUITISF GC+ LQMFLALT + GGAEDLLLAFMAY 



DRYVAICHPL YH H 



CWLMVATSW-fLASL AL YT YTM Y + + -r I RHLLCE 



IP LLK+ACADTS-fYELMVYVMGVTFLIF LA^.ILASY+ XL TVLHMP3NEGRK?vALVT 



CSSHLTVVGMFYGAATFMYVLP-SFHS RQONII SVFYTI VTPALNPLI YSLRKKEV A 
CSSHLTVVGMFYGAA,TFI^r/VXPr3SFHSPRQD::iISVFYTIVTPALNPLI YSLRNKEVTGA 30 O 



L RVLG+Y++PAH TL 



{SEQ ID NC 



41 ) 



Where denotes similarity. 



TABLE 19 



30 



35 



40 



mouse_OLF 
N0V5 

Human_OLF 
Rat OLF 



mcuse__OLF 
N0V5 

Human_OLF 
Rat OLF 



MEPWNSTLGTDFNLVGILDDSGSPELLCATFTALYMLALISNGLLILVITMDARLHV 

MELWNFTLGSGFILVGILNDSGSPELLCATITILYLLALISNGLLLLAITMEARLHH 

MQTLRKENCSSVSEFILLGFSSESQIRMALFIFFLLLYMVTLLGNGLIVALIYLDSRLHT 



pmyfllgqlsl: y. .lyt 
pmylllgqlsl; ,d._l!"t. 

X- D:;M ; I. 

PMYFFLSILSL D S : V. 



VVT? 
VVTP. 
TIVP- 
7TVP, 



lA' ■ I 

a: a 

"M" V 
M V 



F. LRDNTI^ 
F RREMTI^ 
Y. LDQRTli 
M CPKRTI: 



egcslqhf.a.lt-.ggaedlll; 

i'GGCALQMF ,;A1T: '.ggaedlll; 
■i ■vgctaqhf..ylt ^vgaeffllc 
gacvaqmf.flv .giaecvly; 



45 



mous e_OLF 
N0V5 

Human OLF 
Rat OLF 



KAY DRY 
HAY DRY- 
MAYDRY' 

HAY dry: 



AICHPLNYHIXHRPSICWL. 
AICHPLTYMT..HS3P^ACWL' 
A I C N F LR Y P V . . S RR VC WM 
AICFPLHYSV„r:SRLVCAK: 



..TSWVLASLMA..GYTTYTMQYS ; CKSR .IR:- 
■■TSVJILASLSA_.I YTVYTMHYPi ■CFLAQMR,^ 
■.GSWFGGSLDGI-LLTPITHSFP; 'CNSR : INr 
-•ICSSISVTGA-IYTVFTHRLP CGPY IN? 



50 



mouse _OLF 
NOV 5 

Human_OLF 
Rat OLF 



:eipp_lk 
:eifh_.lk 

rXAPA'-LX 
:£VPA LK 



•KY.L, ,v . hgvt: l 
■"RY_L. V . .'hgvt; 
-LY T :m- ccvlxx 
•FN r_,d: : lgfvx-:. 



. PP._. -.A^ LASY. 
. PS... -_A_ LASY' 

if; /V -LASY; 

VP. YL^LASY. 



'LI F 
■Qi-..L 

.r: .t 
.CI ; v. 



lh- .psn.■.grk^ 
lh; .pswygrk:- 

QCXSSV.: GRKr 
.LR.. RSS . GRL?- 
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mouse_OLr 
NOV 5 

Humarj_CLr 
Rat OLF 



sh.yvvg; fygaatfmy lpn3 
•sh_.tvvgxxyg7y^tfmy lpsy 
•shxtvvs_. figaamyty. .lphy 
SH'Tyvr\ fygpamvmy: rpg? 



SPR.DM. ■ FYT, . PALI-iPLIYSLRNKEV 

STR.DYI. "FYT . PALNPLIYSLRNKEV 

.KPA-. D V_ X FYT -.'P 

DPE P. K. .FY!'] 'AFLNPII YSLRNKDV 
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{SEQ ID MO. 42) 
(SEQ ID NO. 9) 
{SEQ ID MO. 4 3) 
(SEQ ID NO. 4 4 ) 

Consensus key 

' sini:le. fully conserved residue 
- cnn>i.'r\ ;i(ton or>iri>ny ijroup- 
. - consen aiion of weak groups - no consensus 

10 

The OR family of the GPCR superfamily is a group of related proteins specifically 
located at the ciliated surface of olfactory sensory neurons in the nasal epithelium and are 
involved in the initial steps of the olfactory signal transduction cascade. Thus, the NOV5 
1 5 nucleic acid, polypeptide, antibodies and other compositions of the present invention can be 
used to detect nasal epithelial neuronal tissue. 

Based on its relatedness to the known members of the OR family of the GPCR 
superfamily, NOV5 satisfies a need in the art by providing new diagnostic or therapeutic 
compositions useful in the treatment of disorders associated with alterations in the expression 
20 of members of OR family-like proteins. Nucleic acids, polypeptides, antibodies, and other 
compositions of the present invention are useful in the treatment and/or diagnosis of a variety 
of diseases and pathologies, including by way of nonlimiting example, those involving 
neurogenesis, cancer and wound healing. 

Hydrophobicity analysis confirms the prediction of the presence of seven 
25 transmembrane domains in NOV5. PSORT analysis predicts that NOV5 is likely localized in 
the plasma membrane, the Golgi body, the endoplasmic reticulum (membrane), and the 
endoplasmic reticulum (lumen). Likewise, SignalP analysis indicates that there is most likely 
a cleavage site between positions 43 and 44. 

30 NOV6 

A NOV6 sequence according to the invention is a nucleic acid sequence encoding a 
polypeptide related to the human odorant receptor (OR) family of the G-protein coupled 
receptor (GPCR) superfamily of proteins. A NOV6 nucleic acid and its encoded polypeptide 
includes the sequences shown in Table 20. The disclosed nucleic acid (SEQ ID NO: 10) is 
35 960 nucleotides in length and contains an open reading frame (ORF) that begins with an ATG 
initiation codon at nucleotides 27-29 and ends with a TAA stop codon at nucleotides 999- 
1001 . The representative ORF encodes a 324 amino acid polypeptide (SEQ ID NO: 11). 

43 
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r::GUse_OLF TGALI RVLGRYI VPAHPTL 

N0V5 MRALRRVLGKYMLPAHSTL 

:-:u-ar]_OLF 

Ra.z_OLF K G A FM K V LG G RG T AO 
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Putative untranslated regions up- and downstream of the coding sequence are underlined in 

SEQ ID NO; 10. 



TABLE 20 

AGCTGGAGATCTGGAACTTCCACAGC ATCr.AGCTrTr.r.AArTArrArAr.rATrinA 

GCTCTGGAACTTCACCTTGGGAAGTGGCTTCATTTTGGTGGGGATTCTGAATGACA 

GTGGGTCTCCTGAACTGCTCTGTGCTACAATTACAATCCTATACTTGTTGGCCCTG 

ATCAGCAATGGCCTACTGCTCCTGGCTATCACCATGGAAGCCCGGCTCCACATGC 

CCATGTACCTCCTGCTTGGGCAGCTCTCTCTCATGGACCTCCTGTTCACATCTGTTG 

TCACTCCCAAGGCCCTTGCGGACTTTCTGCGCAGAGAAAACACCATCTCCTTTGGA 

GGCTGTGCCCTTCAGATGTTCCTGGCACTGACAATGGGTGGTGCTGAGGACCTCCT 

ACTGGCCTTCATGGCCTATGACAGGTATGTGGCCATTTGTCATCCTCTGACATACA 

TGACCCTCATGAGCTCAAGAGCCTGCTGGCTCATGGTGGCCACGTCCTGGATCCTG 

GCATCCCTAAGTGCCCTAATATATACCGTGTATACCATGCACTATCCCTTCTGCAG 

GGCCCAGGAGATCAGGCATCTTCTCTGTGAGATCCCACACTTGCTGAAGTTGGCCT 

GTGCTGATACCTCCAGATATGAGCTCATGGTATATGTGATGGGTGTGACCTTCCTG 

ATTCCCTCTCTTGCTGCTATACTGGCCTCCTATACACAAATTCTACTCACTGTGCTC 

CATATGCCATCAAATGAGGGGAGGAAGAAAGCCCTTGTCACCTGCTCTTCCCACC 

TGACTGTGGTTGGGATGTTCTATGGAGCTGCCACATTCATGTATGTCTTGCCCAGT 

TCCTTCCACAGCACCAGACAAGACAACATCATCTCTGTTTTCTACACAATTGTCAC 

TCCAGCCCTGAATCCACTCATCTACAGCCTGAGGAATAAGGAGGTCATGCGGGCC 

TTGAGGAGGGTCCTGGGAAAATACATGCTGCCAGCACACTCCACGCTCTAG GGAA 

GGA (SEP ID NO.: 10) 



MELWNYHSMELWNFTLGSGFILVGILNDSGSPELLCATITILYLLALISNGLLLLAITME 

ARLHMPMYLLLGQLSLMDLLFTSVVTPKALADFLRRENTISFGGCALQMFLALTMGG 

AEDLLLAFMAYDRYVAICHPLTYMTLMSSRACWLMVATSWILASLSALIYTVYTMH 

YPFCRAQEIRHLLCEIPHLLKLACADTSRYELMVYVMGVTFLIPSLAAILASYTQILLTV 

LHMPSNEGRKKALVTCSSHLTVVGMFYGAATFMYVLPSSFHSTRQDNIISVFYTIVTP 

ALNPLIYSLRNKEVMRALRRVLGKYMLPAHSTL (SEQ ID NO.: 1 1) 



The OR family of the GPCR superfamily is a group of related proteins specifically 
located at the ciliated surface of olfactory sensory neurons in the nasal epithelium and are 
involved in the initial steps of the olfactory signal transduction cascade. Accordingly, the 
NOV6 nucleic acid, polypeptide, antibodies and other compositions of the present invention 
can be used to detect nasal epithelial neuronal tissue. 

The N0V6 nucleic acid sequence has a high degree of homology (99% identity) with a 
human genomic clone RPCl 1-610120 from chromosome npl5.4 (CHRll ) (GenBank 
Accession No.: AF321237), as is shown in Table 21 . As shown in Table 22, the NOV6 
polypeptide has homology (73 % identity) with a mouse T2 olfactory receptor (OLF) 

44 
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(GenBaiik Accession No.: AAG45I96). Overall amino acid sequence identity within the 

mammalian OR family ranges from 45% to >80%. OR genes that are 80% or more identical to 

each other at the amino acid level are considered by convention to belong to the same 

subfamily. See Djyer and Berghard, Trends in Pharmacological Sciences . 1999, 20:413. 

5 OR proteins have seven transmembrane a-helices separated by three extracellular and 

three cytoplasmic loops, with an extracellular aniino-terminus and a cytoplasmic carboxy- 

terminus. Multiple sequence aligment suggests that the ligand-binding domain of the ORs is 

between the second and sixth transmembrane domains. Thus, NOV6 is predicted to have a 

seven transmembrane region and is similar in that region to representative olfactory receptor 

10 GPCRs of mouse (SEQ ID NO. 47) (GenBank Accession No.: AAG45196), human (SEQ ID 

NO. 48) (GenBank Accession No.: AAC3961 1), and rat (SEQ ID NO, 49) (GenBank 

Accession No.: JC5836), as shown in Table 23. 

TABLE 21 

15 ^gY^ ' tggcatccctaagrgccctaatatataccgtgtatacca-gcactatcccttctgcaggg 



20 



I M I I I I I M I I I M I M M I I j M I I I I j I i J ! t I I I ! i I I i I M ! M I' I I I M I I M i 
CHRll : 111126 tggcat ccct:aagtgccctaatatataccqtgtatacca::gcactatcccttctqcaqqq 
111067 

NOV 6 : 5 62 cccaggaga t caggca t ct tctctgt gaga tcccacactt get gaagttggcctg t get g 

I I I N I i M 1 I I M 1 I M M M I M 1 I I ! I I I I f M I f ; i i i M M M I I I M I I I I 1 I ! 
25 CHRll : 111066 cccaggagatcaggcatcttctctgtgagat cccacactrqctgaagttaqcctgtqctq 
111007 ' ^ ^ ^ ^ 

NOV6 : 622 anaccr ccagatargagctcatqgcat argtga tgggr q^qacct tcctaattccc rcr c 
30 681 ^ ' ' ^ . ^ 

I M I M I I i I I j M I I M I { I I I I M M ! I M I M M [ M I I I I j M I I I M I I j I M I ! 
CHRll : 111006 atacctccagatatgagctcatggtatatgt qatgggtcrgaccttcctoa t tccctctc 
110947 

NOV 6 : 682 ttgctgctatactggcctcctatacacaaatt ctactcactgtqctccatatgccatcaa 
74 1 

I M I I I M I M N I I M I M I I I I I i M M 1! M 11 j M M M I I I I ! I I M I I I I I i I ; 
CHRll : 110 94 6 1 1 get get at a ct ggcct ccca tacacaaatt ctact ca ccqt get ccat at qccatca a 
40 110887 

NOV6 : lAl atgaggggaggaaqaaagceettgtcacctgctettcccacetgacrqtggttgggatgt 

45 M M M I I { M I M I M I [ I I I M I I I M M I M i I M I ; ! I M I i I I I I ! I M I I I I M 

CHR11:110886 a t gagggga ggaa qaaagecct t qt ca cc t q Cu ec teccacetqactqtqqt+^qqqatqt 
110827 ' " 

50 N0V6 : 8 02 t ctatggagctgecacat tcatgtatgtct tgeccagt Ticet tceacageaccagacaag 
8 61 

45 
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I M I [ I I I I M I I I I i M I I j I I I I I I M M I M j i I M j I I I I i M I n M I I I M : : 
CHRll: 110826 t ct a tgga get gccaca ttcatqt a tat ct tec ccag*: Lcct tccacaqc accaaacaa 2 
110767 ' " ' ' 

5 

NOV 6: 86 2 acaacatcatctctattttctacacaattat"actccaaccctgaatccactcatctaca 
922 

I M I I I I I I M M I I I I 1 I i i I M I I i M M i ; ! I 1! I I I I I M M I I I i : j I I M ; 
CHRl 1:11 0766 acaacatcatctctgttt tct acacaat tai:c5ctccac"cctaaatcca ctcat eta ra 
10 110707 

NOV 6 : 92 2 gcctgaggaat aagqagqtcat gcgggcctLgaqgaggciLcctgagaaaaLacatgc - 3C 
981 . . ^ - 

13 M I I I I M I f I I I I I I M ! I i I I M I I I I I I M I M I M I M I M M r . ! I I I i : - i 

CHRll: 11070 6 gcctgaggaataaagagqtcataaqggccttaagaagggteetqqgaaaatacatGC-::c 
110647 

20 N0V6: 982 cagcacactccacgct ctagqgaagoa 1008 (SEQ ID NO. 10) 

I I M i I I I I I i I I M I I ! M I I I I M I 
CHRll: 110646 cagcacact ccacgct ct agggaagga 110620 {SEQ ID NO. 45) 

TABLE 22 

25 N0V6: 9 HELWNFTLGSGFILVGILNDSGSPEaXXXXXXXXXXXXXXXXVVXXX^ 6 r 

ME WN TLGf F LVGI L-f DSGS PE ITM + ARLH + PMY 

MEPWNSTLGTDFKLVGILDDSGSFELLCATFTALYMLALISNGLLILVITMDARLHVPMY £ Z 

XXXXXXXXXXXXFTSVVTPKALADFLRRENTISFGGCALQMFLALTWGGAEDLLLAFMAY 12 3 
30 FTSVVTP?0^-f DEL R+NTISF GC + LQMFLALT-f GGAEDLLLAEMAY 

FLLGQLSLMDLLFTSVVTPKAVIDFLLRDNTISFEGCSLQMFLALTLGGAEDLLLAFMAY 120 
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NOV 6 


: 9 


OLE: 


1 


NOV 6 


: 69 


OLF: 


61 


N0V6; 


: 129 


OLF: 


121 


NOV 6: 


: 189 


OLE: 


181 


N0V6 : 


: 24 9 


OLE: 


241 


NOV 6: 


309 


OLE: 


301 



DRYVAICHPL YM M CWLMVATSW+ LASL AL YT YTM Y +C+ + + + I RKLLCE 



IP LLKLACADTS + YELMVYVMGVTELIP LA.^ILASY+ IL TVLHMPSNEGRKK.^\LVT 



CSSHLTVVGMFYGAATEMYVLP-fSFKS RQDNl I SVFYTI VTPALNFLI YSLRNKEV A 



L RVLG+Y++PAH TL 
LTRVLGRYIVPAHPTL 

Where denotes similarity 
TABLE 23 



mouse_OLF MEPWNSTLGTDFNLVG I LDDSGS FELLCATETAL YMLALI SNGLLl LVI T:-:C 

NOV 6 melwnyhsmelwnftlgsgeilvg:lndsgspellcatitilyllalisngllllaitxf 

55 human_OLE 

rat_OLE MQTLRKENCSS VSEFI LLGFSSESQI RMALEI FELLLYMVTLLGNGLI VALI YL: 

mou£6_CLF ARLHVPMYELLGQLSL; ::...L'T -WTF - A 1 E, LRDNT:?: -EGCSLOME .ALT..GGAI2 

N0V6 ARLHMPMYLLLGQLSLXO -L; T -VVTP ;A_A F:.RRENTI5 GGCALQME. ALTXGGAir 
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human_OLF 
rat OLF 



mouse_OLF 
NOV 6 

hun\3n_0LF 
rat OLF 



inouse_OLF 
NOV 6 

huTnan_OLF 
rat OLF 



mouse_OLF 
NOV 6 

human_OLF 
rat OLF 



SRLHTPMYFFLSILSI 
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.Di.'Mi i.-Tivp:--M_.v;,Y_.LDQRTiSi vgctaqhf,_ylt:,vgaef 
■d:.s : v. ttvp-, m_,v;:m"."cpkrti 5- -GACVAOMr: flv ^giaec 



LLLA!-MAVDRY AI CH PLN VMI i HRPS ICWL' 
LLLAi 'MAYDRY . AI CH FL.TYMT..,MSSRACWL: 
FLLG _:MAY DRY A I CN PLR Y PV._HS RRVCWM . 
VLYA.MAYDRY : AI CFPLHYSV . .MSRLVCAK; 



.tswvlaslma_.gyttyt:-:qys : cksr 

■,TSWILASLSA_-I YTVYTllHYP; :?AQ 

-.gswfggsldg :,"Lltpiy::sf?";-:i:sr 
. i c s s i s v t g a i y t v f 7 > : r l ? : " c g p y 



:rh_.:-.ceifp^lklacap' 

L RH . :.CH:I PH-.LKLACAi:; 
[NH; Y'CEAPA /LKLACAP' 

:nh; TCEVPA' lklacad': 



\.-KYiLi .VY mgvtyl: pp:;.-a - LAS y. 'LI ..T . lhiip^m:- 
".•ry:lL: v : ■ mgvtyl.; ps^.--a^-Lasy . qi:..l: " 'lh::p5M. 

\ :LYi:.T-. M i ."CCVL: .L^I Pr 'V /LAS Y;^RI .^Y . "QC; :S£V ■ 

• YFN ry.d; ; lgfvyl-.,vp .-l... lasy.-ci yv " _ lr:r£S . 



grkk..:..vtcysh:..yvvg! 
g rkk; . : :VTC / s h y t vvg: 

G R K K . i" ' a T C Y S H I : T V V S 
GRLK 'i'STC .SH TVVT: 



^ygaatfr^y lpnsyyspr. dm . 
-ygaatfmy ."lpssy.istr: dyi_ 
^ygaamyty: :lfhs : ykpa, d; "v:. 
'ygpamvmy: rpgs .'j dfe:- d:-'k. 



FYT 

■ TYT : 

1. I j. 

_.FYN 



PALNPLIY3L 
. PALNPLIYSL 

AFLNPIIYSL 



mouse__OLF RNKEVTGALIRVLGRYIVPAHPTL (SEQ ID NO. 47) 

N0V6 RNKEVMRALRRVLGKYMLPAHSTL (SEQ ID NO, 11) 

25 human_OLF (SEQ ID NO. 48) 

rat_OLF RNKDVKGAFMKVLGGRGTAQ (SEQ ID NO. 4 9) 

Consensus key 

* - single, fully conserved residue 
30 : - consorv cUion oTsironu uruups 

. - consen^ation of weak groups - no consensus 



The OR family of the GPCR superfamily is a group of related proteins specifically 
35 located at the ciliated surface of olfactory sensory neurons in the nasal epithelium and are 
involved in the initial steps of the olfactory signal transduction cascade. Accordingly, the 
NOV6 nucleic acid, polypeptide, antibodies and other compositions of the present invention 
can be used to detect nasal epithelial neuronal tissue. 

Based on its relatedness to the known members of the OR family of the GPCR 
40 superfamily, NOV6 satisfies a need in the art by providing new diagnostic or therapeutic 

compositions useful in the treatment of disorders associated with alterations in the expression 
of members of OR family-like proteins. Nucleic acids, polypeptides, antibodies, and other 
compositions of the present invention are useful in the treatment and/or diagnosis of a variety 
of diseases and pathologies, including by way of nonlimiting example, those involving 
45 neurogenesis, cancer and wound healing. 

The OR encoded by NOV6 is expressed in at least one of the following tissues: 
adrenal gland, bone marrow, brain — amygdala, brain — cerebellum, brain — hippocampus, 
brain — substantia nigr, brain -- thalamus, brain — whole, fetal brain, fetal kidney, fetal liver. 
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fetal lung, heart, kidney, lymphoma --Raji, mammary gland, pancreas, pituitary gland, 

placenta, prostate, salivar>' gland, skeletal muscle, small mtestine, spinal cord, spleen, 

stomach, testis, thyroid trachea, uterus. 

Hydrophobicity analysis confirms the prediction of the presence of seven 

5 transmembrane domains in NOV6. PSORT analysis predicts that NOV6 is likely localized in 

the plasma membrane, the Golgi body, the endoplasmic reticulum (membrane), and the 

endoplasmic reticulum (lumen). Likewise, SignalP analysis indicates that tli ere is most likely 

a cleavage site between positions 61 and 62. 

Possible SNPs found include: 

10 212:A->C(I9) 

I]9262540(j), phred 45 

121 152646(i), phrcd 35 

121 15264 8|i), phred 37 

]2n53180{i), phred 33 
15 121153206(1), phred 25 

122372640(i). phred 49 

122372632{i), phred 34 

121 153186(i), phrcd 33 

121152662(1), phred 40 
20 122374195(1), phred 43 

124]94065(i), phred 34 

I24194090(i), phred 38 

124l94219(i), phred 45 

124194340(1), phred 34 
25 124194477(1), phred 34 

124194430(1), phred 45 

I24194392ti), phred 45 

I24194284(i). phred 45 

124194128(i), phred 38 

30 

253: T->C(2) 
121 152648(i), phred 45 
121 1 52662(1), phred 45 

35 365: A->C(3) 

119262540(ij. phred 30 
121152646(1). phred 39 
122374195(i), phred 33 

40 383: G->A(2> 

] I9262608(i), phred 44 
II 9262565(1), phred 36 

433; C^>Tn9) 
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121 152648(i), phred 45 

121 t53180(i),phred 30 
122372640(1), phred 45 
122372632(i). phred 37 
5 121 153 186(1 ), phred 39 

121 152662(i). phred 35 
124194065(1), phred 39 
124194090(1), phred 39 
124194219(i), phred 39 

10 124194340(0, phred 37 

124!94477(i), phred 33 
1 24 194430(i), phred 39 
124194392(1), phred 45 
124194284(i), phred 37 

15 124194128(1), phred 37 

I22374i83(i), phred 27 
1 242 19650(iK phred IS 
1 242 196S6(i), phred 33 
1242!9719(i), phred 33 

20 

464: G->C(10) 
1 19262549(i), phred 2! 
I 19262608(i)> phred 40 
122372626(1), phred 36 

25 122372617(0, phred 34 

1223741 87(i), phred 33 
1223741 79(i), phred 33 
1 223741 97(i), phred 38 
1 22374 167(i). phred 33 

30 1 192461 64(i), phred 27 

122372636(i), phred 30 
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35 



504: T->gap(2) 
121153189(1). phred 123 
124219622(1), phred 123 



40 



592: J->C(3) 
i2I153180(i), phred 31 
I21152658(i), phred 45 
121152640(1). phred 40 



45 



603: A->G(2) 
122372626(i), phred 29 
122374177(0, phred 45 

631: G->A(2) 
I24194284fi), phred 36 
124219686(i), phred 33 
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655: G->A{2) 
124I94065(t), phred 38 
124219622(0, phred 34 

5 

606: T->C(7) 
122374171(1). phred 37 
122374189(1), phred 35 
I 19246135(1), phred 33 
10 1 22374 1 8 phred 38 

122374169(1), phred 33 
121 152664(1). phred 38 
122372644(1). phred 38 

15 739: T->C(2) 

121152658(i), phred 49 
121 152640(0. phred 45 

801: T->C(2) 
20 121 l5265S(i), phred 40 

12! 152640(0. phred 45 

863: A->G(3) 
I24219686(i), phred 35 
25 1211 52658(1). phred 33 

121 152640(i). phred 33 

876: A->G(3) 
122374171(0, phred 45 
30 1 22374 1 69(i ). phred 30 

1211 52664(0, phred 51 

882: A->gap(3) 
124219719(0, phred 123 
35 n 92461 62(i), phred 123 

121153182(1), phred 123 



NOV7 

A NOV7 sequence according to the invention is a nucleic acid sequence encoding a 
40 polypeptide related to the human odorant receptor (OR) family of the G-protein coupled 

receptor (GPCR) superfamily of proteins. A NOV7 nucleic acid and its encoded polypeptide 
includes the sequences shown in Table 24. The disclosed nucleic acid (SEQ ID NO: 1 2) is 980 
nucleotides in length and contains an open reading frame (ORP) that begins with an ACG 
initiation codon at nucleotide 40 and ends with a TGA termination codon at nucleotide 958. 
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The representative ORF encodes a 306 amino acid polypeptide (SEQ ID NO: 13). Putative 

untranslated regions are upstream of the initiation codon and downstream of the termination 
codon in SEQ ID NO: 12 



TABLE 24 

GCATCCATTTAATGAATAGTGGCAAGAGGGAAAGATGGCCATGGACAATGTCACA 

GCAGTGTTTCAGTTTCTCCTTATTGGCATTTCTAACTATCCTCAATGGAGAG^CAC 

GTTTTTCACATTAGTGCTGATAATTTACCTCAGCACATTGTTGGGG.A.ATGG'\TTTA 

TGATCTTTCTTATTCACTTTGACCCCAACCTCCACACTCCAATCTACTTCTTCCTTA 

GTAACCTGTCTTTCTTAGACCTTTGTTATGGAACAGCTTCCATGCCCCAGGCTTTG 

GTGCATTGTTTCTCTACCCATCCCTACCTCTCTTATCCCCGATGTTTGGCTCA,AACG 

AGTGTCTCCTTGGCTTTGGCCACAGCAGAGTGCCTCCTACTGGCTGCCATGGCCTA 

TGACCGTGTGGTTGCTATCAGCAATCCCCTGCGTTATTCAGTGGTTATGAATGGCC 

CAGTATGTGTCTGCTTGGTTGCTACCTCATGGGGGACATCACTTGTGCTCACTGCC 

ATGCTCATCCTATCCCTGAGGCTTCACTTCTGTGGGGCTAATGTCATCAACCATTTT 

GCCTGTGAGATTCTCTCCCTCATTAAGCTGACCTGTTCTGATACCAGCCTCAATGA 

ATTTATGATCCTCATCACCAGTATCTTCACCCTGCTGCTACCATTTGGGTTTGTTCT 

CCTCTCCTACATACGAATTGCTATGGCTATCATAAGGATTCGCTCACTCCAGGGCA 

GGCTCAAGGCCTTTACCACATGTGGCTCTCACCTGACCGTGGTGAC.AATCTTCTAT 

GGGTCAGCCATCTCCATGTATATGAAAACTCAGTCCAAGTCCTACCCTGACCAGG 

ACAAGTTTATCTCAGTGTTTTATGGAGCTTTGACACeCATGTTGAACCCCCTGATA 

TATAGCCTGAGAAAAAAAGATGTTAAACGGGCAATAAGGAAAGTTATGTTGAAA 

AGGACATGAGCCTTCTTTGCTTCTAAAC (SEQ ID NO. 12) 



MAMDNVTAVFQFLLIGISNYPQWRDTFFTLVLIIYLSTLLGNGFMIFLIHFDPNL 

HTPIYFFLSNLSFLDLCYGTASMPQALVHCFSTHPYLSYPRCLAQTSVSLALATAECLL 

LAAMAYDRVVAISNPLRYSVVMNGPVCVCLVATSWGTSLVLTAMLILSLRLHFCGA 

NVINHFACEILSLIKLTCSDTSLNEFMILITSIFTLLLPFGFVLLSYIRJAMAIIRIRSLQGRL 

KAFTTCGSHLTVVTIFYGSAISMYMKTQSKSYPDQDKFISVFYGALTPMLNPLIYSLRK 
KDVKRAIRKVMLKRT (SEQ ID NO. 13) 



The OR family of the GPCR superfamily is a group of related proteins specifically 
located at the ciliated surface of olfactory sensory neurons in the nasal epithelium and are 
involved in the initial steps of the olfactory signal transduction cascade. The NOW nucleic 
acid, polypeptide, antibodies and other compositions of the present invention can be used to 
detect nasal epithelial neuronal tissue. 

The NOV7 nucleic acid sequence has a high degree of homology (99% identitv) with 
the human genomic clone RP1-154J13 from chromosome Xq26.I-26.3 (CHRX) (GenBank 
Accession No.: AL049734), as is shown in Table 25. The NOV7 polypeptide has homology 
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(approximately 47% identity, 58% similarity) to a mouse B6 olfactory receptor (OLF) 

(GenBank Accession No.: AAG45201), as is shown in Table 26. 

Overall amino acid sequence identity within the mammalian OR family ranges from 

45% to >80%. OR genes thai are 80% or more identical to each other at the amino acid level 

5 are considered by convention to belong to the same subfamily. See Djyer and BergharcL 

Trends in Pharmacological Sciences , 1999, 20:41 3. OR proteins ha\'e seven transmembrane a- 

helices separated by three extracellular and three cytoplasmic loops, with an extracellular 

amino-terminus and a cytoplasmic carboxy-terminus. Multiple sequence aligment suggests 

that the ligand-binding domain of the ORs is between the second and sixth transmembrane 

10 domains. Thus, N0V7 is predicted to have a seven transmembrane region and is similar in 

that region to representative olfactory receptor GPCRs of human (SEQ ID NO. 52) (GenBank 

Accession No.: AAG45204), mouse (SEQ ID NO. 53) (GenBank Accession No.: AAB25299), 

and rat (SEQ ID NO. 54) (GenBank Accession No.: AAB25299), as shown in Table 27. 



15 



TABLE 25 



20 



N0V7 : 1 gcatccatttaatgaa tagtggcaaqagggaaagatggccatagacaatqr cacagcagt 6C 

i i ! I I I 1 I M 1 I I I f I M f I I I I M I M I I M 11 M M t I I j I 1 M I I M i ! ! I 1 I I I ! I 
CHRX: 120327 gcatccatttaatgaatagtgqcaagaaaqaaagatgaccaTigaacaataLcacagcagt 
120386 



25 



N0V7 : 61 gtttcagtt tctccttattggcattt ctaactatcctcaatggagagacacqttt ttcac 120 

i I i i i ! M I I I M t M I M I I M I M M M M i I M I M t M I I I M I M M I I M M M 
CHRX : 120 38 7 g t t t ca gtt tct cctt at t gqca t t t ctaact a t cctcaa tqaaqagacacat t ttt ca c 
120446 



30 



N0V7: 121 

CHRX: 12044' 
120506 



attagtgctgataatttacctcaacacattqttggggaataqatttatga-ctttcttat ISO 
I 1 I I M I M I 1 I I I I I I ! M I I I ! I ! I I I I I ! M I I M I i I I I I i M M ; ; I I 1 I I I ! 1! 
attagtgctqataat tt acctcagcacattgttggggaatgqa 1 1 tatgatctt t ct tar 
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N0V7 : 



181 



CHRX: 120507 
120566 



t ca ct t tgaccccaacctccacact ccaatctacttctt cctt aqtaacctgtctttctt 
M I M I M 1 I I M I I I I I M M M ! I I M i I I M 11 M I M I ! I li 11 I I ! ! I 11 I I ! I I 
tcactttgaccccaacctccacactccaatctacttcttccttagtaacctotctttctt 



40 M0V7 : 241 agacc 1 1 tgt t a t gcaacagc 1 1 cca t gccccaggct t tgac q ca 1 1 c 1 1 ct ctaccca 300 
! M M 1 I 11 I 1 1! 1 1 11 M 1 ! I I M M 1 i M M M M 1 1! t I I I i 1 1 f I ; i M M 1 1 1 1 1 
CHRX : 1205 6 / agacct t tqt t a tqgaaca get t cca t g cccca aqct t tqqt q ca 1 1 gt ct ct accca 
120626 

45 
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NOV? : 301 tccctacctctcttatccccgatqLttgqctcaaacgagtq::c"cccttqc: 
1 1 M ! M M M M 1 1! 1 i 1! i 1 M 11 11 i 1 1 11 1 I M 1! i 1 i I i I M M M 
CHRX : 120627 t ccc t acct ct ct t at ccccqa t gt t tggct ca a acqag t gt ct cc 1 1 qc: : 
120686 



: tcgcca z 
M 1 I i i I 
: t qqccac 
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N0V7 : 361 agcagagtgcctcctactggctgccatgacctatgaccgtgtggt tactatcagcaatcc 420 
M I M I t i I M M If I M M I M I I I I M i ; ! I ! I I M I I I I f M M I I t 1 I I M ! I i M 
3 CHRX : 120687 agcaqagt gcctcctactggctgccatqgcctargaccgLgt ggttqctatcaqcaatcc 
120746 

N0V7: 421 cctgcgt tar tcagtggtt atgaatggcccagratgt qr ct get tggttgctacctcarg 4S0 

N I I I I M I I I I M I I M [ M M ! M I I ! I M M ! ! M I I I I M I M M M I M 1 I M I I 
CHRX: 12074 7 cct gcctta tt cagtggttatgaatggcccagt at Qtatctqct tqqt tqctacctcatq 
120806 - ^ _ ^ 

15 N0V7: 481 ggggacat cacttgtgctcactgccatgctcatcctatccctgaggcttcacttctgtgg 540 
I I ! I ! I I i ! M [ I I I I M I I ! 1 I M I I I I I I i [ I j ! ; M I M M I I i I M I I M M I M ! 
CHRX: 12 0807 ggggacat cacttgtgctcact gccatgctcatcctatccctgaqqcttcacttctqtqo 
120866 ^ ^ 



N0V7 : 541 ggctaGtgtcatcaaccattttgcctgtgagattctctccctcat taagctgaccrgttc 60C 

1 I N 1 i ! I I M f I 1! M M M I I M i I I M M t I ! ! ! N i I 1! I i I j M i 1 I M M S M I 
CHRX : 12 08 6 / ggctaatgtcatcaaccattt tgcctgtqagattct ct ccctcat taaqctqacctattc 
120926 



NOV/ : 601 tgataccagcctcaatgaatttatgatcctcatcaccaatatcttcaccctactgctacc 66C 

N 1 I I I I i I I 1 I i I I I I f I i I I I ! M I I I I i I I M M M I I 1 ! M I I I 1 I It I f M I 11 I 
CHRX: 120927 tgataccagcctcaatgaatttat gatcct c 

atcaccaqtatcttcaccctqctqctacc 

30 120986 

N0V7 : 661 atttgggtttgttctcctctcctacatacqaattgc-cargqctatcataaggat tcgct c .7 20 
N I ! I i I 1! I I I I I ! [ [ 1 I I i I I M 1 1 1 I i ! ! I I I M M M I I M I I I I M [ M I 1 M M 
35 CHRX : 12098 7 atttgggtttgttctcctctcctacatacgaattactatggctat cataaqqattcqct c 
121046 

N0V7 : 721 actccagggcaggctcaaggcctttaccacatgtqqct ctcacctgaccqtgqtgacaat 780 
"+0 i M M i ! I M M I M j [ I M I I M i I I I M I I M M M i I I I I M I t I M I M I 1 I I I M 

CHRX; 12104 7 actccagggcaggctcaaggcctt taccacarqtaqct ctcacct gaccgtggtqacaat 
121106 ^ 

45 N0V7 : 781 cttctatgggtcagcca tctccatgtatatcaaaact cagtccaagtcctaccctgacca 840 
i M I I I M I i I I I M I I M M M M I I M M I i I [ I i I I I I I M M i ! M I I M [ 1 M I I 
CHRX : 121107 cttct atgggtcagcca'tctccatgtatatgaaaac-cagtccaagtcctaccctgacca 
121166 

N0V7 : 841 ggacaagt t t a t ct cagt g t t t ta t ggagct t t gacaccca t gt t ga accccct qat a t a 900 

( M I i ! ! I M ! M 1 i [ f It I M I I M I I I I M 1 I M M M I I I i 1 I I 1! M [ M ! M I M 
CHRX : 121167 ggacaagt t tat ctcagtgtttt atggagcttt gacaccca tqttgaaccccctgatat a 
1212 2 6 

NOV7 : 901 tagccLgagnnnnnnngatgt taaacggqcaat aaacaaaqttatgttgaaaagqacat q 960 

^ ^ _ i I i M M I I If i M I I I { [ i I j I ! 1 I I I ; M ! I 1 M 1 I I M I M i 1 1 ! I M I I 

CHRX: 12122 i tagcctgagaaaaaciagatgt taaacggqcaat aagaaaaqt tatattqaaaaqqacatq 
60 121286 ^ ^ ^ . ^ ^ 

N0V7 : 961 agcct t ct t t get t ct aaac 980 {SEQ ID NC . 12) 
I I i I M I ! I I M I M M i M 
65 CHRX: 121287 agcct tctt tgcttctaaac 121306 (SEQ ID MO. 50) 
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TABLE 26 



10 



15 



20 



25 



N0V3 : 2 D^n'TAVFOFXLIGISNYPQWRDTFFTLVLIIYLSTLLGNGFMIFLIH^DPNLHT = Iv^"L fV. 

ON T-^-V -*-F+ PQ ^ F L L IVL T + LGN U LIH D^' LHTP^VF^a 

OLF: . DNRTSVTEFIFLGLSQDPQTQVLLFFLFLFIYLLTVLGNLLIIVLIHSDPRLHTPHYFFL c3 

nOVS : 62 SNLSFLDLCYGTASMFQ/A/bVHCFSTHPYLSYPRCLAQTSVSXXXXXXyvvyyv 22^ 

NLSF DLC-f T + + PQ LVH +S-t C Q V '*\'Dr' 

OLF : 64 RMLSFADLCFSTTTVPQVLVHFLVKRKTISFAGCSTQIVVLLLVGCTECALLAVMSYDRY 123 

N0V8 : 122 VAI SNFLRYSVVMNGPVCVCLVATSWGT-SIYvLTAML J LSLRLHFCGANVINHF:^-'^^ I " P - 

VA- PL YS +M VCV L A SW - + LV +LRL + -G NVJNHF CF - 

OLF: 124 VAVCPCPLHYSTIMTHWVCVQLAAGSWASGALVSLVDTTFTLRLPYRGNMVIHHFFCEPPA 18 3 

N0V8: 151 LIKLTCSDTSLMEFMILITSIFTLLLPFGFVLLSYXXXXXXXXXXXSLQGRLKZ^FTTCGS 24 0 

L+KL +DT EI + LL P +L SY S +GRLK F+TrcS 

OLF : 184 LLKLASADTYSTEM^iI FAMGVVILLAPVSLILTS YWNIISTVIQMQSGEGRLKVFSTCGS 24 3 

N0V8 :241 HLTVVTI FYGSAISMYMKTQSKSYPDQDKFISVFYGALTPMLNPLI YSLRKKDVKPATRK 300 

HL VV +FYGSAI YM-f SK +^DK ISVFY A-f TPMLN P+ 1 YS LR KDVK --^t 
OLF: 24 4 HLI VVVLFYGSAI FAYMRPNSKIMNEKDKMI SVFYSAVTPMLNPI I YSLRNKDVKG^LR- 30". 



NOVS 



VHLK 304 (SEQ ID NO. 13) 
+ LK 

ITLK 307 (SEQ ID NO. 51) 



OLF: 30 

Where denotes similarity 



TABLE 27 



30 



35 



40 



Human_OLF 
Mouse_OLF 
NOV? 
Rat OLF 



Human_OLF 
Mouse^OLF 
N0V7 
Rat OLF 



MRQINQTQVTEF;. 
MGEDNRTSVTEF: 

--mdnvtavfqf:.. 



G: SDGri.TEQLLPI .'LLG- ■YLVTVLGX--LL. 1 SLVHVLSQL'^-^ 

g:,sqdf . tqvllff; flfi ylltvlgm--ll ; ivlihsdprlhtp 

G : SNYr . wrdtfftj.vlt : YLSTLLGX--GF ;IFLIHFDPI-jLHTP 

g: sgyp; teilyfvj vlv. ;ylvihtgmgcyv.iiasifdshihtp 



L-PFLCNLS; AO: CFSTNI PQALVHL :. SR ; KV 
fFFLRNLS: ad; CFSTTT 3QVLVHF: VKi- KT 
.tflsnls. ld: CYGTAS .PQALVHC ■ST:.PY. 
."FFLGNLSXLD] T--TSS PSTLVSL . SKi:RN 



■TLCAJ^,; LLFF: I FGC . . CALlAVh-; 
■AGCST. TVVL: LVGG:: CA_^AVr-. 

. prgla; tsvs-.alat.--clll.aak 

■SGGTV. MFVG/AMGS.: ; clllgmx 



45 



Human_OLF 
Mouse_OLF 
NOV 7 
Rat OLF 



-DRYVAlCMPLr YPN : ^"TVJKVCVQ :. A GSWT: ^G T i VSVVDTT ■ 
nRYVA;Ci:PL;.YST:KTHWVCVQi.A.-:GSWAxGA;.VSLVDTT ■ 
DRVVA: SjIPL; YSV PJNGPVCVC L V..TSWG ; -SIVLTAJ^ILI 

■ DRYVAi CnPLr YSVIMSKEVYVS.;A; .ASWF. GG1NSVVQTS-,: 



: : RLPVRGSKSIAHFF 
: : RLP . RGNrr/lNrX^F 

; rlh. cgai:v:nhfa 
-!rlf/cgnnvinhft 



50 



Human_OLF 
Mcu£e__OLF 
N0V7 
Rat OLF 



3ap.-.. 1.il..s: dthasema.. fltg vil:.ipvf:. 
2Pp.".l;..kl.--.s.ydtystema,: famg. vtl; apvs: 
:iL. _: KLJ c; -TSLNEFM :litsj ftl:. lpfg ■ 

:VL . LKL'.CLOISLXIVT :VISN AFL' LFLLl 



...VSYGRIIV; 
..TSYWNIIS . 
LLSYIRIAM. 
. FSYVLILY : 



\ :?C£TVGSLKAr 
. .QSGEGRLKVr 
■ YRSLQGRLXAi; 
:■ "N3ASGRRXAE 
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Humar!_OLF 
Mouse_OLF 
N0V7 
Rat OLF 



TOG. 
TCG 
TCS 



:-iLMV 

MLIV 
HLTV 
.XLTV^ 



'T 

^v: ; 



: ITYHTP: S--SKQ^ 
: FAYMRPLSKIMNE^ 
.SMYMKT, SKSYPD; 
• SHYAKP;-SQDLTG.: 



KS S 

km: s 

kf:.s\ 

■kfqtsdki . s: 



FYAI 
FYSA 

fyga: 



T?:-i 



60 



Kuman_OLF 
Mouse_OLF 
N0V7 
Rat OLF 



,KF' 



KDV 



■:ga* 



■K AT- 

■ r: tl: 
K ml; 

Y .LK. 



NFP- (SEQ 

(SEQ 

RT-- (SEQ 

KYIP (SEQ 



ID 
ID 
ID 
ID 



NO. 
NO. 
NO. 
NO . 



52) 
53) 
13) 
5 4 ) 
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Consensus key 
* - single, fully conserved residue 

. - conservation of weak groups - no consensus 



The OR family of the GPCR superfamily is a group of related proteins that are 
10 specifically located at the ciliated surface of olfactoiy sensory neurons in the nasal epithelium 
and are involved in the initial steps of the olfactory signal transduction cascade. Accordingly, 
the NOV7 nucleic acid, polypeptide, antibodies and other compositions of the present 
invention can be used to detect nasal epithelial neuronal tissue. 

Based on its relatedness to the known members of the OR family of the GPCR 
1 5 superfamily, NOV7 satisfies a need in the art by providing new diagnostic or therapeutic 

compositions useful in the treatment of disorders associated with alterations in the expression 
of members of OR family-like proteins. Nucleic acids, polypeptides, antibodies, and other 
compositions of the present invention are useful in the treatment and/or diagnosis of a variety 
of diseases and pathologies, including by way of nonlimiting example, those involving 
20 neurogenesis, cancer and wound healing. 

Hydrophobicity analysis confirms the prediction of the presence of seven 
transmembrane domains in NOV7. PSORT analysis predicts that NOV? is likely localized in 
the plasma membrane, the Golgi body, the endoplasmic reticulum (membrane), and the 
endoplasmic reticulum (lumen). Likewise, SignalP analysis indicates that there is most likely 
25 a cleavage site between positions 43 and 44. 

NOV8 

A NOV8 sequence according to the invention is a nucleic acid sequence encoding a 
polypeptide related to the human odorant receptor (OR) family of the G-protein coupled 
30 receptor (GPCR) superfamily of proteins. A N0V8 nucleic acid and its encoded polypeptide 
includes the sequences shown in Table 28. The disclosed nucleic acid (SEQ ID NO: 14) is 
980 nucleotides in length and contains an open reading frame (OfU^) that begins with an ATG 
initiation codon at nucleotide 25 and ends with a TGA stop codon at nucleotide 949. The 
representative ORF encodes a 308 amino acid polypeptide (SEQ ID NO: 15). Putative 
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untranslated regions up- and downstream of the coding sequence are underlined in SEQ ID 

NO: 14. 



TABLE 28 

5 TAATG AATAGTGGC A AG AGGG A A AG ATCGCC ATGG AC A A TGTr A r A HP A nxHTT 
TCAGTTTCTCCTTATTGGCATTTCTAACTATCCTCAATGGAGAGACACGTTTTTCAC 
ATTAGTGCTGATAATTTACCTCAGCACATTGTTGGGG.AATGGATTTATGATCTTTC 
TTATTCACTTTGACCCCAACCTCCACACTCCAATCTACTTCTTCCTTAGTAACCTGT 
CTTTCTTAGACCTTTGTTATGGAACAGCTTCCATGCCCCAGGCTTTGGTGCATTGTT 

1 0 TCTCTACCCATCCCTACCTCTCTTATCCCCGATGTTTGGCTCAAACGAGTGTCTCCT 
TGGCTTTGGCCACAGCAGAGTGCCTCCTACTGGCTGCCATGGCCTATGACCGTGTG 
GTTGCTATCAGCAATCCCCTGCGTTATTCAGTGGTTATGAATGGCCCAGTATGTGT 
CTGCTTGGTTGCTACCTCATGGGGGACATCACTTGTGCTCACTGCCATGCTCATCC 
TATCCCTGAGGCTTCACTTCTGTGGGGCTAATGTCATCAACCATTTTGCCTGTGAG 

1 5 ATTCTCTCCCTCATTAAGCTGACCTGTTCTGATACCAGCCTCAATGAATTTATGATC 
CTCATCACCAGTATCTTCACCCTGCTGCTACCATTTGGGTTTGTTCTCCTCTCCTAC 
ATACGAATTGCTATGGCTATCATAAGGATTCGCTCACTCCAGGGCAGGCTCAAGG 
CCTTTACCACATGTGGCTCTCACCTGACCGTGGTGACAATCTTCTATGGGTCAGCC 
ATCTCCATGTATATGAAAACTCAGTCCAAGTCCTACCCTGACCAGGACAAGTTTAT 

20 CTCAGTGTTTTATGGAGCTTTGACACCCATGTTGAACCCCCTGATATATAGCCTGA 
GAAAAAAAGATGTTAAACGGGCAATAAGGAAAGTTATGTTGAAAAGGACATGAG 
CCTTCTTTGCTTCTAAACGTCTAAAAT fSFO ID NO. 14) 

MAMDNVTAVFQFLLIGISNYPQWRDTFFTLVLIIYLSTLLGNGFMIFLIHFDPNLHTPIY 
25 FFLSNLSFLDLCYGTASMPQALVHCFSTHPYLSYPRCLAQTSVSLALATAECLLLAAM 
AYDRVVAISNPLRYSVVMNGPVCVCLVATSWGTSLVLTAMLILSLRLHFCGANVINH 
FACEILSLIKLTCSDTSLNEFMILITSIFTLLLPFGFVLLSYIRIAMAIIRIRSLQGRLKAFTT 
CGSHLTVVTIFYGSAISMYMKTQSKSYPDQDKFISVFYGALTPMLNPLIYSLRKKDVK 
RAIRKVMLKRT (SEQ ID NO. 1 5) 

30 

The OR family of the GPCR superfamily is a group of related proteins specifically 
located at the ciliated surface of olfactory sensory neurons in the nasal epithelium and are 
involved in the initial steps of the olfactory signal transduction cascade. NOV8 nucleic acids, 
35 polypeptides, antibodies, and other compositions of the present invention can be used to detect 
nasal epithelial neuronal tissue. 

The N0V8 nucleotide has a high degree of homology (99 % identity) to a human 
genomic clone RP1-154J13 from chromosome Xq26. 1-26.3 (CHRX) (GenBank Accession 
No.: AL049734), as shown in Table 29. The NOV8 polypeptide has homology 
40 (approximately 47% identity, 58% similarity) to a mouse B6 olfactory receptor (OLF) 

(GenBank Accession No.: AAG45201), as shown in Table 30. Overall amino acid sequence 
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identity within the mammalian OR family ranges from 45% to >80%. OR genes that are 80% 

or more identical to each other at the amino acid level are considered by convention to belong 

to the same subfamily. See Diyer and Berghard, Trends in Phamiacological Sciences . 1 999, 

20:413. OR proteins have seven transmembrane a-helices separated by three extracellular and 

three cytoplasmic loops, with an extracellular amino-terminus and a cytoplasmic carboxy- 

terminus. Multiple sequence aligment suggests that the ligand-binding domain of the ORs is 

between the second and sixth transmembrane domains. Thus, N0V8 is predicted to have a 

seven transmembrane region and is similar in that region to representative olfactor>^ receptor 

GPCRs of mouse (SEQ ID NO. 57) (GenBank Accession No.: AAB25299), rat (SEQ ID NO. 

58) (GenBank Accession No.: AAB25299), and human (SEQ ID NO. 59) (GenBank 

Accession No.: AAG45204), as shown in Table 31. 

TABLE 29 

NOV6 : 1 taatgaatagtggcaaqagggaaagatggccatggacaatatcacaacagtat rtcagtt 60 

I I M M I I I t I M I j II I I I I I I I I M I t I j M i I I I M ! i I M M I ! j ! i M I M I I j ; 
CHRX : 120336 t aat gaatagtgacaagagggaaagatggccat ggacaat at cacagcagt gr cagtt 
120395 

N0V8 : 61 tct ccttattggcatttctaactatcctcaatggagagacacgtttttcacattagtgct 120 

I I M I I i I I I I I I I i i I I I I I i M [ M I I I M i I I I I i I i ! i M I I M I 1 I I M I I M n 
CHRX: 120396 tctccttattggcatttctaactat cctcaatggagagacacgtttt tcacattagtgct 
120455 

NOV8 : 121 gat aatttacctcagcacattgttggggaataaatttatgatcttt etna ttcactttga 180 

M I I M M I i I I I I It I M M I I j M I I t I M j I I M I I M I I I M M M M I I I M [ I ! 
CHRX : 12 04 5 6 gataatttacctcagcacat tqttaggqaatgqatttatqarctttctTiattcactttga 
120515 

NOVS : 181 ccccaacctccacacrccaatctacttcttccttagtaacctgtct ttcttaqacctttg 24 0 

I M M I I I I I M I M M I 11 I M I M I I M I j I I I M M I ! i t M I I M M I i I i ) I i I I 
CHRX: 12 0516 ccccaacctccacactccaatctactt cttccttagtaacctqtct t t ctt aqacctttg 
120575 

NOVS : 24 1 ttatqgaacagcttccatgccccaggctttgqtqca ttgtttctctacccatccctacct 3 00 

I M M I I I I M I I I M M M M M I ! i M i M M I 1 i I M M M t M i I M I I M I I M ! 
CHRX : 12 057 6 ttatgqaacagcttccatqccccaggctttqqtacattgtttctctacccatccrtacct 
120635 

N0V8 : 301 ctcttat ccccgatgtt tggct caaacgagtqtctccttgqctt tgcccacaocagagt c 3 cO 

! I I i M j M I [ 1 I I I [ I i i I ! i I M I I I [ I I i I M I I M M ; I I I M I I ! I I i M I I I I i 
CHRX: 12063 6 ctcttatccccqatqtt tggctcaaacgagtgtctccttgqctttgqccacaacagagta 
120695 

NOVS : 361 cct cctact ggctgccarggcct a t gaccgcgt ggt t get at cagcaat cccctgcgt t a 420 
! I ! M M i M M M I I M M I j I I i t i M I I ; I I { I I I I M I I I I I M ; I I I ; I 1 M I M 
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CHRX : 120 6 96 cctcctactggctgccatggcctatgaccgtgt ggttgct atcagcaatcccctgcgtita 



10 



15 



N0V8 : 4 21 

CHRX : 120756 
120815 



N0V6 : 4S1 

CHRX : 120816 
120875 



ttcagtggttatgaatggcccagtatgtgtctgctcgqttgctacctcatgggggacarc 
i M I I I M M I I I I M I M M j I I M M I M I M M M I I M I I M M I I I I I I I M I I I 
t tcag tggttatgaa Lggcccagtatgtgcctgcctggttgctaccrcatgggggacat c 



480 



acttgrgctcactgccatgctcatcctatccctgaggcttcactr ctgtagggctaaTiat 54 0 
i I M ! M I I M i I I I I I I I I M M I M M I M I I [ I I M I M i I M M I I I I [ I I I I I I i 
acttgtgctcactgccatgctcatcctatccctgaggcttcacttcrfg'rggggctaatqt 



20 



N0V8: 54 1 



iqagattctct ccctcat taagctgacctgtt ctgataccag 60 0 
I I I M I M I I M i I I I f I I ! 1 j j j M M M i M M M I I M I I i I I M I f M I I I I I I M 
CHRX : 120876 catcaaccattttgcctgtgagattctctccct cattaaqctqacctqttctqataccaa 
120935 



N0V8 : 601 cctcaatgaatt tatgatcct catcaccagtar ctt caccct gctactaccat ttgqgtt 66 0 
M I ! M 1! ! 1 I I I I I I I 1 I M M f I t I M I I 1 M I I I i I I I I I i 1 I M I t I i M I i I ! i I 
25 CHRX : 120 93 6 cctcaatgaatttatgatcctcatcaccagtatctt caccctgctgctaccat ttqqqtt 
120995 



N0V8 : 



661 



gaattgctatgqctat cataaggattcgctcactccaggg 720 

-^0 I M M i 1 I M i I i I I I I I I I M M I I ! M I M I I I i I I I M I M ; I I I I I I I M I M i M 

CHRX: 12 0 99 6 tgt t ctcct ctcctacatacqaattgctatggctat cataaggattcgct cact ccaggg 
121055 



35 



40 



45 



NOV 8 : 721 caggctcaaggcct t taccacargtggctcr cacctgaccgtggr qacaatct t ctatgg 78 0 

I I M I M M I I I M I M I M I I I I M I I I j I I M I I I [ I I N I I I I I [ 1 M I I I I I I 1! I 
CHRX : 12105 6 caggct caaggcctttaccacatgtggct ct cacctgaccgtggtgacaa tctt ctatqq 
121115 



NOV 8 : 



781 



CHRX: 121116 
121175 



gtcagccatctccatgtatat gaaaact cagtccaagt cct accctgaccaggacaaqt t 84 0 
I I t i I I i t i I I M M I I M I ; i M I I I I I t I M M I i M I i M j I I I ! M I I I I j M [ I I 
gtcagccatctccatgtatatgaaaactcagtccaagtcctaccctgaccaggacaagtr 



50 



NOV8 : 841 tatctcagtgttttatggagctttgacaccca tgttgaaccccctgatatatagcctgag 900 

i I I i M M I M n M ! I I I M I I I I M M I i I I M I i M I ! I ! M M I M M M I j I i M 
CHRX : 1211 7 6 tat ct cagt g ttt tatgqagctttgacacccatgttgaaccccctgat at atagcct qaq 
121235 ^ ^ 



N0V8 : 901 nnnnnnngatgt taaacgagcaataaggaaagt t atqt rgaaaaggacatcagcctt ct t 960 

! I M I M M I M I M M M I I If I I I 1 I i I M i M ! I M i M M M I I M M I 
55 CHRX: 121236 aaa aaaa gat gt t a aacgoacaa t aaggaaa gt t a tat t gaaaaggaca t ga gcct t c t ^ 
121295 



60 



N0V8: 961 tgct t ctaaacgt craaaat 980 (SEQ ID NO. 14) 

M M i I I i M I M I I I t j i I 
CHRX: 121296 tgct t ct aaacqt ctaaaat 121315 (SEQ ID NO. 55) 
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TABLE 30 
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5 


HCV3 


: 1 




Clf: 


1 




i:cv5 


: 61 


10 


017: 


61 




KCVB 


: 121 


15 


017: 


121 




NG7S 


180 




OLJ: 


181 


20 


NOV 5: 


240 




OLF: 


241 


25 


NOV 5 : 


300 




OLF: 


301 



35 



60 



HAMDNVTAVFQFLLlGISNYPQWRDTFFTLVLIIYLSTLLGNGFMIF^^HFDPvi^-TPTV 
M DN T + V -fF+ PQ + F L L lYL T + LGN +1 I'H DP l^-'TP-fV 

MGEDNRTSVTEFIFLGLSQDPQTQVLLFFLFLFIYLLTVLGWLLIIVLIHSDPFIHTPMV 60 

FFLSHLSFLDLCYGTASMPQALVHCFSTKPYLSY?RCLAQTSySXVvvvvvYy^-,vv>:■xv - oq 
FFL NLSF DLC+ T + + PQ LVH +S+ C Q V * * 'y 

FFLRNLSFADLCFSTTTVPQVLVHFLVKRKTISFAGCSTQIVVLLLVGCTECA11AVM3: 120 

DRVVAISNPLRYSVVMNGPVCVCLVATSWGT-SLVLTAMLILSLRL'-'"-GAhrv^-'"--FP^^ 17 Q 
DR VA+ PL YS +M VCV L A SW -f +LV +LRL - G NVI^-F rr 

DRYVAVCKPLHYSTIMTHWVCVQLA^GSWASGALVSLVDTTFTLRLFYRGNirv^:::'-:FFCE 18 0 

ILSLIKLTCSDTSLNEFMILITSIFTLLLPFGFVLLSYXXXXXXXXX/XSLQG^IKAFTT 239 
+ L+KL +DT EI + LL P +L SY S +GR1K V+T 



CGSKi. VV +FYGSAI YM+ SK + + DK ISVFY A+TPMLN? - 1 YSLR "OVK 
CGSHLIVVVLFYGSAIFAY^mPNSKIMNEKDKMISVFYSAVTPMLNPIIYSLR^:K^VKGA 3 00 

IRKVMLK 306 (SEQ ID NO. 15) 
+R++ LK 



Where denotes similarity 



30 TABLE 31 



Mcuse_OLF MGEDNRTSVTEF_ . l.CSQDP, TQVLLFF. .FLF_ YLLTVLGNL- - VL' "-'S ->PP^ 

NOyS MAMDNVTAVFQF... G _. SNYPvWRDTFFT_..yiI : YLSTLLGNG- - F I FLI '--^-^PNI 

Ra .^OLF _ G. .SGYP-TEILYFV . VLV: JYLVIHTGNGCYV I lASI^nSH^ 

Hurr.an_OLF MGF ; : R...SAH?>.LEKTFFV. ILL: .YLVILLGNG--V ILVT'L::S?t 



Mcuse_OLF : :YFFLRl-:LSFAD_CFST /'. PQVLVHF.VK KT S AGCSTOIV ' L GC LC^Ll-^-^-'-' 

N0V8 VFFLSNLSFLD_CYGT. -./; PQALVHCFST :PY S ■ PR-'LAQT" S A ^ Z^\:^:^^ 

Rar^OLF :.YFFLGNLSFLD.— TT^ ?STLVSL:SK 'RN.S; SGCTVQM^ G- A G^ ' F^LLl'-vv 

4U Hu-an_OLF : VFFLGNLSFLF.. CFTT. . " PLVLDSF.TP . FT . S : -SACAVQMA S ; A^ AG FCLIL^*-- 

Mcuse^OLF ' DRYVA . C/PLr: VST LMTHWyC' Q. A- GSWASGALVSLVDTT ^ LP ■ r-m\v.-- 

N0V6 --^DRVVA^SVPL-VSV MNGPVC-.C A^.TSWGT-SLVLTA^^^LI -LH' Cl^^-'-'-^'^^k 

4^ Ra-^OLF ■■. ; "DRYVA : C" PL - VSV.. MSKEVY -S: AVASWFSGGINSVVQTS - ' LP^ G"'^\V- ^^T 

Human_OLF VVDRYVA. CVFL: VSV ' MSKAAYVP: .A .SSWAIGGAASVVHTSV. . . .LP! CSDKVIVVFT 

Mcuse_OLF VZPP.- KL -,S ' .FTVSTEMA . FAMG VI LLAPVS :. LTS^wNI i £ ■ r.^ -z,^^,:- -zr 

^-r^^"' - ^^^L' ''--""I^-SLNEFM.LITS. FTLLLPFG: LLSVIRl.^iil ' _ RF LQG^L---- ^ 

Ra .^OLF Cz.VL.-. . ^KL,--C\FISLNIVT; VISNV AFLVLPLL.. FFSVVLILV . . . : KS:-.SG^F"-''-'^ 

Hu-an_OLF VEIL.. ,KL- .C. -VISINVI SVEVTN IFLGVPVL; .SFSVVFIIV. , r£AFGPKV-;F 

55 Mcuse__OLF VTCG. ■Hl.IVVV, FVG. A . FAYM-.P; . S IMNEKDV 1^ ~vqzL -rz- — - z'-'-'^ 

^OVS .TCGVHLTVVT. FVGVA:SMYM T. S SYPDQ^^v'-IS ^^G^ t^---':-" -r^- 

Rat^OLF •"^^-S .HLTVVV: FVGVIVSMVAVF. V DLTGKDKFQTSDV IS ^---GV T^'.-^.-.-i " - ' ~^ 

Hu-an_OLF VTCS. .HLTVVI- FVG:L: FMYGVP. F ■■DSMGADKEDLSPV- -I F ' ~VGV ^z'-'- 



Mcuse_OLF R V KDV?vGA ..VR ! TLK (SEQ ID NO. 57) 

^OVS RVKSVKPA.. K "MLKRT {SEQ ID NO. 15) 
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Rat_OLF R..KDVK.^L^. . Y LKQKYI P- (SEQ ID NO. 58) 

Human_OLF R-.KDVKA.-. R XRFKGFTQ (SEQ I D NO . 5 9) 



Consensus key 

^ - single, riiiiy conser\ ed residue 

- conservation of weak groups - no consensus 



10 The OR family of the GPCR superfaniily is a group of related prolans located at the 

ciliated surface of olfactory sensory neurons in the nasal epithelium. The OR family is 
involved in the initial steps of the olfactory signal transduction cascade. Accordingly, the 
N0V8 nucleic acid, polypeptide, antibodies and other compositions of the present invention 
can be used to detect nasal epithelial neuronal tissue. 

15 Based on its relatedness to the known members of the OR family of the GPCR 

superfamily, NOV8 satisfies a need in the art by providing new diagnostic or therapeutic 
compositions useful in the treatment of disorders associated with alterations in the expression 
of members of OR family-like proteins. Nucleic acids, polypeptides, antibodies, and other 
compositions of the present invention are useful in the treatment and/or diagnosis of a \ ariety 

20 of diseases and pathologies, including by way of nonlimiting example, those involving 
neurogenesis, cancer and wound healing. 

Hydrophobicity analysis confimis the prediction of the presence of seven 
transmembrane domains in NOV8. PSORT analysis predicts that NOV8 is likely localized in 
the plasma membrane, the Golgi body, the endoplasmic reticulum (membrane), and the 

25 endoplasmic reticulum (lumen). Likewise, SignalP analysis indicates that there is most likely 
a cleavage site between positions 43 and 44. 



NOV9 

A NOV9 sequence according to the invention is a nucleic acid sequence encoding a 
30 polypeptide related to the human odorant receptor (OR) family of the G-protein coupled 

receptor (GPCR) superfamily of proteins. A NOV9 nucleic acid and its encoded polypeptide 
includes the sequences shown in Table 32. The NOVS nucleic acid sequence (SEQ ID NO. 14) 
was further analyzed by exon linking, and the resulting sequence was identified as NOV9. 
The disclosed nucleic acid (SEQ ID NO: 16) is 980 nucleotides in length and contains an open 
35 reading frame (ORF) that begins with an ATG initiation codon at nucleotide 35 and ends with 
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a TAG termination codon at nucleotide 958. The representative ORF encodes a 308 amino 

acid polypeptide (SEQ ID NO: 1 7). Putative untranslated regions are upstream of the initiation 

codon and downstream of the termination codon in SEQ ID NO: 16. 



5 TABLE 32 

GCATCCATTTAATGAATAGTGGCAAGAGGGAAAGATGGCCATGGACAATGTCACA 
GCAGTGTTTCAGTTTCTCCTTATTGGCATTTCTAACTATCCTCAATGGAGAGACAC 
GTTTTTCACATTAGTGCTGATAATTTACCTCAGCACATTGTTGGGGAATGGATTTA 
TGATCTTTCTTATTCACTTTGACCCCAACCTCCACACTCCAATCTACTTCTTCCTTA 

1 0 GTAACCTGTCTTTCTAGACCTTTGTTATGGAAC AGC TTCC ATGCCCC AGGCTTTGG 
TGCATTGTTTCTCTACCCATCCCTACCTCTCTTATCCCCGATGTTTGGCTCAAACGA 
GTGTCTCCTTGGCTTTGGCCACAGCAGAGTGCCTCCTACTGGCTGCCATGGCCTAT 
GACCGTGTGGTTGCTATCAGCAATCCCCTGCGTTATTCAGTGGTTATGAATGGCCC 
AGTGTGTGTCTGCTTGGTTGCTACCTCATGGGGGACATCACTTGTGCTCACTGCCA 

1 5 TGCTCATCCTATCCCTGAGGCTTCACTTCTGTGGGGCTAATGTCATCAACCATTTTG 
CCTGTGAGATTCTCTCCCTCATTAAGCTGACCTGTTCTGATACCAGCCTCAATGAA 
TTTATGATCCTCATCACCAGTATCTTCACCCTGCTGCTACCATTTGGGTTTGTTCTC 
CTCTCCTACATACGAATTGCTATGGCTATCATAAGGATTCGCTCACTCCAGGGCAG 
GCTCAAGGCCTTTACCACATGTGGCTCTCACCTGACCGTGGTGACAATCTTCTATG 

20 GGTCAGCCATCTCCATGTATATGAAAACTCAGTCCAAGTCCTCCCCTGACCAGGA 
CAAGTTTATCTCAGTGTTTTATGGAGCTTTGACACCCATGTTGAACCCCCTGATAT 
ATAGCCTGAGAAAAAAAGATGTTAAACGGGCAATAAGGAAAGTTATGTTGAAAA 
GGACATGAGCCTTCTTTGCTTCTAAACGTCTAAAAT (SEQ ID NO. 16) 



25 MAMDNVTAVFQFLLIGISNYPQWRDTFFTLVLIIYLSTLLGNGFMIFLIHFDPNLHTPIY 
FFLSNLSFLDLCYGTASMPQALVHCFSTHPYLSYPRCLAQTSVSLALATAECLLLAAM 
AYDRVVAISNPLRYSVVMNGPVCVCLVATSWGTSLVLTAMLILSLRLHFCGANVINH 
FACEILSLIKLTCSDTSLNEFMILITSIFTLLLPFGFVLLSYIRIAMAIIRIRSLQGRLKAFTT 
CGSHLTVVTIFYGSAISMYMKTQSKSYPDQDKFISVFYGALTPMLNPLIYSLRKKDVK 

30 RAIRKVMLKRT (SEQ ID NO. 1 7) 



A target sequence previously identified as Accession Number AL135784_A was 
subjected to the exon linking process in two separate procedures. PGR primers were designed 
by starting at the most upstream sequence available, for the forward primer, and at the most 

35 downstream sequence available for the reverse primer. In each case, the sequence was 

examined, walking inward from the respective termini toward the coding sequence, until a 
suitable sequence that is either unique or highly selective was encountered, or, in the case of 
the reverse primer, until the stop codon was reached. Such suitable sequences were then 
employed as the forward and reverse primers in a PGR amplification based on a library 

40 containing a wide range of cDNA species. The resulting amplicons were gel purified, cloned 
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and sequenced to high redundancy to provide the sequence reported below, which are 

designated Accession Numbers AC135784B and AC135784B_dal . 

The OR family of the GPCR superfamily is a group of related proteins specifically 
located at the ciliated surface of olfactory sensory neurons in the nasal epithelium that are 
5 mvoived in the initial steps of the olfactory signal transduction cascade. Accordingly, the 
NOV9 nucleic acid, polypeptide, antibodies and other compositions of the present invention 
can be used to detect nasal epithelial neuronal tissue. 

The NOV9 polypeptide has a high degree of homology (99% identity) to the N0V8 
polypeptide as shown in Table 33. Overall amino acid sequence identity within the 
10 mammalian OR family ranges from 45% to >80%. OR genes that are 80% or more identical to 
each other at the amino acid level are considered by convention to belong to the same 
subfamily. See Diyer ami Berghard, Trends in Pharmacological Sciences . 1999, 20:413. Thus 
N0V8 and N0V9 belong to the same subfamily of ORs. 

OR proteins have seven transmembrane a-helices separated by three extracellular and 
15 three cytoplasmic loops, with an extracellular amino-terminus and a cytoplasmic carboxy- 
terminus. Multiple sequence aligment suggests that the ligand-binding domain of the ORs is 
between the second and sixth transmembrane domains. 



TABLE 33 

20 N0V9 M;iJ^^D^:VTAVFQFLLTGIS^]YPQWRDTFFTLVLIIVLSTL.LGNGF^^^LIHFDPNLHTFI^^^ 
N0V8 MAHDr:VTAVFOFLLIGlSbrYPQWRDTFFTLVLIIYLSTLLGNGFMTrLIHrDPNLHTPIY 



NOy9 FFLSirbSFLDLCYGTASMPQALVHCFSTHFYLSYPRCLAQTSVSLALATAFCLLLAJ^.MAY 
N0V8 FFLSNLSFLDLCYGTASMPQALVHCFSTHPYLSYPRCLAQTSVSLALATAECLLLA.AMAY 

N0V9 DRVVAISNPLRYSVVMNGPVCVCLVATSl-JGTSLYLTAMLILSLRLHFCGANVTNHFACFI 
N0V8 DRVVAI SN PLR Y£ VVMNG PVCVCLVATSWGTSLVLTAML I LS LRLH FCGAI^- VI WK FACE I 

N0Y9 LSLIPaTCSDTSLIJFFMILTTSIFTLLLPFGFVLLSYIRIAMATTRIRSLQGRLIv^.FTTC 

30 N0V8 lsl:i%ltcsdtslnefmilit3iftlllpfgfvllsytriamai:rirslqgrlkafttc 

N0V9 GSHLTVVTIFYGSAISMYMKTQSKSYPDr)DKFISVFYGALTPMLNFLJYSLRKKDVK?A.T 
N0V8 GSHL-VVT:FYGSAISHYMKTQSKSSPD0DKriSVFYGALTPMLNFLIY5LRKKDVKFA.I 



35 N0V9 RKVMLKRT (SEQ ID NO: 17) 
N0V8 RKVI'.'LKRT (SEQ ID NO: 15) 
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Consensus key 
* - single, fully conserved residue 

5 The OR family of the GPCR superfamily is a group of related proteins specifically 

located at the ciliated surface of olfactory sensory neurons in the nasal epithelium that are 
involved in the initial steps of the olfactory signal transduction cascade. Accordingly, the 
NOV9 nucleic acid, polypeptide, antibodies and other compositions of the present invention 
can be used to detect nasal epithelial neuronal tissue. 
10 Based on its relatedness to the known members of the OR family of the GPCR 

superfamily, NOV9 satisfies a need in the art by providing new^ diagnostic or therapeutic 
compositions useful in the treatment of disorders associated with alterations in the expression 
of members of OR family-like proteins. Nucleic acids, polypeptides, antibodies, and other 
compositions of the present invention are useful in the treatment and/or diagnosis of a variety 
15 of diseases and pathologies, including by way of nonlimiting example, those involving 
neurogenesis, cancer and wound healing. 

Hydrophobicity analysis confirms the prediction of the presence of seven 
transmembrane domains in NOV9. PSORT analysis predicts that NOV9 is likely localized in 
the plasma membrane. Likewise, SignalP analysis indicates that there is most likely a 
20 cleavage site between positions 43 and 44. 
Possible SNPs found: 
106: gap->C(7) 
126555085{i),phred35 
126555099(i), phred 45 
25 126555115(iX phred 34 

126555172(i), phred 19 
126555218(0, phred 49 
126555196(i), phred 45 
126555131(1), phred 40 

30 

185: A->C(7) 
126555085(1), phred 39 
126555099(0, phred 49 
1265551 15(i), phred 33 
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126555172(0, phred 39 

126555218(1), phred 49 

126555196(0, phred 49 

126555131(0, phred 38 

5 

371: C->T(6) 
126555085(0, phred 24 
126555099(0, phred 39 
126555115(0, phred 26 
10 126555218(0, phred 34 

126555 196(i), phred 34 
126555131(i), phred 42 

691: A->G(6) 
119262851(0, phred 25 
119262805(0, phred 28 
119262828(0, phred 22 
119262814(0, phred 34 
119262799(i),phred32 
119262822(0, phred 23 

NOVIO 

A NOVIO sequence according to the invention is a nucleic acid sequence encoding a 
polypeptide related to the human odorant receptor (OR) family of the G-protein coupled 
25 receptor (GPCR) superfamily of proteins. A NOVl 0 nucleic acid and its encoded polypeptide 
includes the sequences shown in Table 34. The disclosed nucleic acid (SEQ ID NO: 1 8) is 
1012 nucleotides in length and contains an open reading frame (ORF) that begins with an ATG 
initiation codon at nucleotides 25-27 and ends with a TGA stop codon at nucleotides 988-990. 
The representative ORF encodes a 321 amino acid polypeptide (SEQ ID NO: 19). Putative 
30 untranslated regions up- and downstream of the coding sequence are underlined in SEQ ID 
NO: 18. 

TABLE 34 

TCATTTCCTTCATAGATTAGAAGA ATGAGTGTrATAGA AP.rr A ata Ar ATTTrrnr. 
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GCCTGTGAGTGAATTTATCCTCCTGGGCTTCCCTGCCTGCTGCAGGGAGACCAAGA 
TCCTCCTCTTTGTGGTCTTCTCCCTCATCTACCTTCTGACCCTCATGGGTAACACAT 
CCATCATCTGCGCTGTGTGGTCAAGCCAGAAACTCCACACACCTATGTACATCCTC 
TTGGCTAATTTCTCTTTCCTGGAGATCTGCTGCATTAGTTCTGATGTCCCAATGTTG 
5 GCCAATCTCATCTCCCATATCAAGAGCATCTCCTATGCTGGCTGCCTGCTCCAGTT 
CTTCTACTTCTCCATGTGTGCTGCAGAAGGCTACTTTCTGTCTGTGATGTCCTTTGA 
TCGGTTCCTTACCATCTGTCGACCTTTGCATTATCCCACAGTCATGACTCACCACCT 
GTGTGTCCGATTAGTGGCCTTCTGCAGGGCAGGTGGTTTTCTATCCATACTGATGC 
CTGCAGTGCTTATGTCCCGAGTGCCTTTCTGTGGCCCTAACATCACTGACCATTTTT 

1 0 TCTGTAACCTGGGACCATTGCTGGCACTGTCCTGTGCCCCAGTTCCC AAAACTACT 
CTGACTTGTGCTACAGTAAGCTCTCTCATCATCTTCATCACCTTCCTCTACATTCTT 
GGGTCCCATATCTTAGTTTTGCGAGCTGTTCTGTGGGTCCCAGCTGGCTCAGGCAG 
GAACAAAGCTTTCTCTACATGTGCTTCCCATTTCTTGGTTGTTTCTTTCTTCTATGG 
CTCAGTCATGGTGATGTATGTGAGTCCAGGCTCCAGGAGCCGCCCTGGGACACAG 

1 5 AAATTTGTGACATTGTTTTACTGCACAGCAACCCCATTCTTTAATCCCCTGACCTA 
CAGTCTCTGGAACAAAGATATGACAGATGCCCTTAAAAAAGTGCTGGGAGTGCCA 
TCAAAAGAAATATATTGGAACACACTGAAATGA TATACATTCTTCTACAATTATT 
(SEQ ID NO. 18) 

20 MSVIEANNISGPVSEFILLGFPACCRETKILLFVVFSLIYLLTLMGNTSIICAVWSSQKLH 
TPMYILLANFSFLEICCISSDVPMLANLISHIKSISYAGCLLQFFYFSMCAAEGWLSVM 
SFDRFLTICRPLHYPTVMTHHLCVRLVAFCRAGGFLSILMPAVLMSRVPFCGPNITDHF 
FCNLGPLLALSCAPVPKTTLTCATVSSLIIFITFLYILGSHILVLRAVLWVPAGSGRNKA 
FSTCASHFLVVSFFYGSVMVMYVSPGSRSRPGTQKFVTLFYCTATPFFNPLTYSLWNK 

25 DMTDALKKVLGVPSKEIYWNTLK (SEQ ID NO. 1 9) 



The OR family of the GPCR superfamily is a group of related proteins specifically 
located at the ciliated surface of olfactory sensory neurons in the nasal epithelium that are 
involved in the initial steps of the olfactory signal transduction cascade. Accordingly, the 
30 NOV 1 0 nucleic acid, polypeptide, antibodies and other compositions of the present invention 
can be used to detect nasal epithelial neuronal tissue. 

The NOV 10 polypeptide has homology (approximately 55% identity, 69% similarity) 
to mouse odorant receptor SI (OLF) (GenBankAccession No.: AAD27592), as is shown in 
Table 35. Overall amino acid sequence identity within the mammalian OR family ranges from 
35 45% to >80%. OR genes that are 80% or more identical to each other at the amino acid level 
are considered by convention to belong to the same subfamily. See Dryer and Berghard, 
Trends in Pharmacological Sciences . 1999,20:413. 

OR proteins have seven transmembrane a-helices separated by three extracellular and 
three cytoplasmic loops, with an extracellular amino-terminus and a cytoplasmic carboxy- 
40 terminus. Multiple sequence aligment suggests that the ligand-binding domain of the ORs is 
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between the second and sixth transmembrane domains. Thus, NOV 10 is predicted to have a 

seven transmembrane region and is similar in that region to representative olfactory receptor 

GPCRs of mouse (SEQ ID NO. 81) (GenBank Accession No.: NP_064684), rat (SEQ ID NO. 

82) (GenBank Accession No,: P23270), and human (SEQ ID NO. 99) (GenBank Accession 

5 No,: CAB42853), as shown in Table 36. 

TABLE 35 

NOVIO: 7 NNISGPVSEFILLGFPACCRETKILLFVVFSLIYLLTLMGNTSIICAVWSSQKLHTPMYI 66 
10 N + V+EF+LLGFP + +1 LFV+F + Y + LTL + GN 4-IICAV +LHTPMY 

OLF: 13 NRSAAHVTEFVLLGFPGSWK-IQIFLFVLFLVFYVLTLLGNGAIICAVRCDSRLHTPMYF 71 

NOVIO: 67 LLANFSFLEICCISSDVP-MLANLISHIKSISYAGCLLQF-FYFSMCAAEGYFLSVMSFD 124 
LL NFSFLEI +SS +P +LAN++S K+IS++GC LQF F+FS+ E FL+VM++D 
15 OLF: 72 LLGNFSFLEIWYVSSTI PNILANILSKTKAISFSGCFLQFYFFFSLGTTECLFLAVMAYD 131 

NOVIO: 125 RFLTICRPLHYPTVMTHHLCVRLVAFCRAGGFLSILMPAVLMSRVPFCGPNI TDHFFCNL 184 

R+L ICRPLHYPT+MT LC LV+ C GFL +P +S++PFCG NI DHF C++ 
OLF: 132 RYLAI CRPLHYPTIMTRRLCCILVSSCWLIGFLGYPI PI FS I SQLPFCGSNI I DHFLCDM 191 

NOVIO: 185 GPLLALSCAPVPKTTLTCATVSSLI I FITFLYILGSHILVLRAVLWVPAGSGRNKAFSTC 244 

PL+ALSCAP P T SS ++F T YIL S+IL+LRAV VP+ +GR KAFSTC 

OLF: 192 DPLiyiALSCAPAPITEFI FYAQSS FVLFFTI AYILRS YILLLRAVFQVPSAAGRRKAFSTC 251 

25 NOVIO: 245 ASHFLVVSFFYGSVMVMYVSPGSRSRPGTQKFVTLFYCTATPFFNPLTYSLWNKDMTDAL 304 
SH +VVS FYG+VMVMYVSP QK +TL Y TP FNPL YSL NKDM AL 

OLF: 252 GSHLVVVSLFYGTVMVMYVSPTYGI PILMQKI LTLVYSVMTPLFNPLI YSLRNKDMKLAL 311 

NOVIO: 305 KPCVL 308 (SEQ ID NO. 19) 
30 + VL 

OLF: 312 RNVL 315 (SEQ ID NO. 78) 



35 



50 



55 



Where denotes similarity. 



TABLE 36 



mouse_OLF MSLFPQRNLDAMNRSAAH" "TEFVLLGFPG- SWKIQ: FLFVLFL'.'FY'.'LTLLGNGAI ICAV 

40 NOVIO MSVIEANNISGP VSEFI LLGFPACCRETK: LLFVVFSLI YLLTLMGNTS I I CAV 

rat_OLF I lERRNHSGR "■■SEF-;LLGFPA- PAPLRVl^LFFLSLLX Y'-Zl^VLTENMLI I lAI 

human_OLF r.DQSNYSS LHGF: LLGFSN-HPKMEI : I LSG'/VA: FYL.: TLVGNTAI 1 LAS 

45 mouse_OLF RCDSRLHTPMYr^LGNFS FLI : WYV£^ST: PNI LANILS KTXAI S FSGCrLQFYFFr 

NOVIO WSSQKLHTPMY::.LANrSFLz;CCI.^SD-.-p-i:LANlIS H I aS I S i AGC:.LQr- FY F 

rat^OLF RNHPTLHKPMYFFLAN! :SFL:£ : WYVVVT: PKi-.LAGFIGSKENHG . LI S FEAC! .TQ"^ YFFL 

human_OLF LLDSQLHTPMYFFLRN:.SFLri-CFT':'SI 1 PQi .LVNl^WG PD/T I S VVGC 1 IQl^YVVr. 



mouse_OLF SLGTTECLFL.^;^/M-/;DRVL.--.IC-.PLH YPTll :TR.~.LCCI LVSSCWLIGFLGYP : PI FSI SQ 

NOVIO Si:CAAEGYrL.^VM-"^FDRrLVTC"r'PLHYPT--!:THHLCVRLVAFCRAGGFLSIL;.FAVLMSR 

rat_OLF GLGCTECV:.LAVM-/:- DRV V.- I C:-3PLHYPV_ ;SSFLCVQI-:AAGSWAGG FGISNr "KVFLISR 

human_OLF VJ_GSVECL:.LAVM^-i DRFT.-.ICXPLHYFV , ; :NP:;LCLKI :i IMIWSISl^ANSV /LCTLTLN 

mouse^OLF l^PFCGSIUI :HF::.C: : :DPLKA:.--CAPAPITE} ■IFYAQSSr-.;LFFT: AYILRSVILLLRAAz- 
eG 
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NOV 10 
rat_OLF 
human OLF 



vPFCGPNIT:HFrc:;:.GPLLALSCAPVPKTTl.TCATVSS: 
:uSYCGPNTi::HFrcr;VSPL:.NL.^CTDMSTAEl.TDFVLAIE 

:.ptcgnnil: hf:.cz:.palvk:p-Cvdtttvei':svfalgi: 
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: ri T F"L Y I LGS : 1 1 lvlrav 
.lgpls vtgas 1 mai tgav 
^ltp:.ililiSiGy:akav 



10 



mouse_OLF rQVP-?AAGr'RKArSTCGSHLVVVS:.FYG?Vi:VI 

NOVIO LWVP.-.G.:Gr:NKAFSTCASHFLVVSrFYG:?Vl-:VI 

rat_OLF i:RiP;vA.-.Gr hka.fstcash:.tvvi : fya.--,s:f 

human OLF _.RTKi:K.--SC:RKAi:NTCGSHLTVVSI :FYG? 1 1 Yl 



yvsptygipilmqk:: 

YVSPGSRSRPGTQKF' 

yarpkalsafdtnk:/ 
ylqpgnraskdqgkf: 



-.VYSVMTPLi 

.fyctatpf;- 
"Lyavivpl: 

.FYTVITPS: 



15 



mouse_OLF NPl.! YSLRN::DKKLALr:NV„. — LGMRIVK::m (SEQ ID NO. 81) 

NOVIO np:.tyslwn:-.:di:tdalkkv_.gvpskeiyw::tlk {seq id^no. 19) 

rat_0LF Np: I yclrnv::d/kral:-^rtlh-laqdqea::tnkgskig (SEQ ID no. 82) 

human_OLF NPi.! ytlrn:.:di^:kdal>:kli:rfhhkstki ::rncks — {SEQ ID no. 99) 



Consensus key 

* - single, fully conserved residue 
20 ; - conscn alien ofsiroiiii groups 

, - conser\'ation of weak groups - no consensus 



The OR family of the GPCR superfamily is a group of related proteins specifically 
located at the ciliated surface of olfactory sensory neurons in the nasal epithelium that are 

25 involved in the initial steps of the olfactory signal transduction cascade. Accordingly, the 
NOV9 nucleic acid, polypeptide, antibodies and other compositions of the present invention 
can be used to detect nasal epithelial neuronal tissue. 

Based on its relatedness to the known members of the OR family of the GPCR 
superfamily, NOVIO satisfies a need in the art by providing new diagnostic or therapeutic 

30 compositions useful in the treatment of disorders associated with alterations in the expression 
of members of OR family-like proteins. Nucleic acids, polypeptides, antibodies, and other 
compositions of the present invention are useful in the treatment and/or diagnosis of a variety 
of diseases and pathologies, including by way of nonlimiting example, those involving 
neurogenesis, cancer and wound healing. 

35 Hydrophobicity analysis confirms the prediction of the presence of seven 

transmembrane domains in NOVIO. PSORT analysis predicts that NOVIO is likely localized 
in the plasma membrane, Golgi body, endoplasmic reticulum (membrane), and mitochondria] 
inner membrane. Likewise, SignalP analysis indicates that there is most likely a cleavage site 
between positions 46 and 47. 

40 

NOVll 
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A NOVl 1 sequence according to the invention is a nucleic acid sequence encoding a 

polypeptide related to the human odorant receptor (OR) family of the G-protein coupled 

receptor (GPCR) superfamily of proteins. A NOVl 1 nucleic acid and its encoded polypeptide 

includes the sequences shown in Table 37. The disclosed nucleic acid (SEQ ID NO:20) is 

5 1,178 nucleotides in length and contains an open reading frame (ORF) that begins with an 

ATG initiation codon at nucleotide 154 and ends with a TAG stop codon at nucleotide 1093. 

The representative ORF encodes a 312 amino acid polypeptide (SEQ ID N0:21). Putative 

untranslated regions up- and downstream of the coding sequence are underlined in SEQ ID 

NO. 20. 

10 

TABLE 37 

TCATCCTTCCAAGGGGAAGAGAGCAGTATCCCAAATCCAAATTGAAGAAAATAAA 
CATATATCTATTCACCAGAAGAGATAGAAGGGAGACAGGGCAGAATTTCTGTGGT 
TCTTACTATCTCTGTCACCTCTACAGGCCAAACCAGTGAGGACC rr(7GAGArTArT 

1 5 AATACCACTGGATTTGT.VWVTGAGTTCATCCTCTTGGGCTTCCCCTGCCGCTGGGA 
GATCCAGATCCTCCTTTTTGTGGTCTTCTCTCTCATCTACCTTCTGACCCTCCTAGG 
TAACACATCCATCATCTGTGCTGTGTGGTCAAGCCAGA.\ACTCCACACACCTATGT 
ACATCCTACTGGCCAATTTCTCCTTCCTGGAGATCTGCTGTGTCAGTTCTGACGTG 
CCCATAATGGCAGCCAATCTCATCTCCCAGACACAGAGCATCTCCTGTGCTGGCTG 

20 CCTGCTCCGGTTCTACTTCTTCTCCATGTGTGCTGCAGAGTGCTTATTTCTGTCAGT 
GATGTCTTTTGATAGGTTTCCTGCCATTTGTAGACCTTTGCACTATCCCACCTTAAT 
GACCCATCACGTTTGTGCTCATTTTGTGATCTTCTGCTGGGTGGGTGGCTGTCTCTG 
GTTATTGACCCCTTTGACACTAATATCTCAGGTCCTCTTTTGTGGTCCAAACACTAT 
CGACCATTTTTTCTGTGATCTGGCACCTTTGCTGGCACTGTCTTGTGCTCCAATACC 

25 TGGAATTACTCTGACTTGTGGTATCATTAGCGCTCTCATCATCTTTCTTACCTTCTT 
GTATATCCTTGGGACTTATTTCTGTGTTCTAAGCACAGTGCTACAGGTGCCTTCAG 
GCTTAGGAAGGCATAAGGCTTTCTCAACTTGTGGCTGTCACCTTGCTGTAGTGTCT 
CTCTTCTATGGTTCTCTTATGGTGATGTATGTTAGCCCAGGTTCTGGGGACTATCAT 
GGGATAAAGAAATTTGTGACCTTGTTCTATACTTTGTCAACTCCATTCTTTAATCCT 

30 CTGATCTACAGTTTCCGGAACAAGGATATGAAAGAGGCACTAAAGAAATTTCTGA 
GGAATCGCCACACTGTCGATTGA ACCAGTGTGGCGATTCCTCAGGGATCTAGAAC 
TAGAAATACCATTTGACCCAGCCATCCCATTACTGGGTATATACCCAAAGGAC 
(SEQ ID NO. 20) 

35 LETTNTTGFVNEFILLGFPCRWEIQILLFVVFSLIYLLTLLGNTSIICAVWSSQKLHTPMY 
ILLANFSFLEICCVSSDVPIMAANLISQTQSISCAGCLLRFYFFSMCAAECLFLSVMSFD 
RFPAICRPLHYPTLMTHHVCAHFVIFCWVGGCLWLLTPLTLISQVLFCGPNTIDHFFCD 
LAPLLALSCAPIPGITLTCGIISALIIFLTFLYILGTYFCVLSTVLQVPSGLGRHKAFSTCG 
CHLAVVSLFYGSLMVMYVSPGSGDYHGIKKFVTLFYTLSTPFFNPLIYSFRNKDMKEA 

40 LKKFLRNRHTVD (SEQ ID NO. 2 1 ) 
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The OR family of the GPCR superfamily is a group of related proteins specifically 

located at the ciliated surface of olfactory sensory neurons in the nasal epithelium and are 

involved in the initial steps of the olfactory signal transduction cascade. Accordingly, the 

NOV 10 nucleic acid, polypeptide, antibodies and other compositions of the present invention 

5 can be used to detect nasal epithelial neuronal tissue. 

The NOVl 1 polypeptide has homology (57% identity, 70% similarity) to a mouse 

odorant receptor SI (OLF) (GenBank Accession No. AAD27592), as shown in Table 38. 

Overall amino acid sequence identity within the mammalian OR family ranges from 45% to 

>80%. OR genes that are 80% or more identical to each other at the amino acid level are 

10 considered by convention to belong to the same subfamily. See Dry^er and Berghard, Trends in 
Pharmacological Sciences . 1999, 20:413. OR proteins have seven transmembrane a-helices 
separated by three extracellular and three c>ioplasmic loops, with an extracellular amino- 
terminus and a cytoplasmic carboxy-terminus. Multiple sequence aligment suggests that the 
ligand-binding domain of the ORs is between the second and sixth transmembrane domains. 

15 Thus, NOVl 1 is predicted to have a seven transmembrane region and is similar in that region 
to representative olfactory receptor GPCRs of mouse (SEQ ID NO. 60) (GenBank Accession 
No.: NP_064684), rat (SEQ ID NO. 61) (GenBank Accession No.: AAC 17222), and human 
(SEQ ID NO. 62) (GenBank Accession No.: NP_039225), as shown in Table 39. 



20 TABLE 38 





NOVll : 


10 


VNEFILLGFPCRWEIQILLFVVFSLIYLLTLLGNTSIICAVWSSQKLHTPMYILLANFSF 


69 








V EF+LLGFP W+IQI LFV+F + Y+LTLLGN +IICAV +LHTPMY LL NFSF 






OLF: 


19 


VTEFVLLGFPGSWKIQIFLFVLFLVFYVLTLLGNGAIICAVRCDSRLHTPMYFLLGNFSF 


78 


25 


NOVll : 


70 


LEICCVSSDVPIMAANLISQTQSISCAGCLLRFY-FFSMCAAECLFLSVMSFDRFPAICR 


128 








LEI VSS +P + AN++S+T++IS +GC L+FY FFS+ ECLFL+VM++DR+ AICR 






OLF: 


79 


LEIWYVSSTIPNILANILSKTKAISFSGCFLQFYFFFSLGTTECLFLAVMAYDRYLAICR 


138 


30 


NOVll: 


129 


PLHYPTLMTHHVCAHFVIFCWVGGCLWLLTPLTLISQVLFCGPNTIDHFFCDLAPLLALS 


188 






PLHYPT+MT +C V CW+ G L P+ ISQ+ FCG N IDHF CD+ PL+ALS 






OLF: 


139 


PLHYPTIMTRRLCCILVSSCWLIGFLGYPIPIFSISQLPFCGSNIIDHFLCDMDPLKALS 


198 




NOVll : 


189 


CAPI PGI TLTCGI I SALII FLTFLYI LGT YFCVLSTVLQVPSGLGRHP<AFSTCGCHLAVV 


248 


35 






CAP P S+ ++F T YIL +Y +L V QVPS GR KAFSTCG HL VV 




OLF: 


199 


CAPAPITEFIFYAQSSFVLFFTIAYILRSYILLLRAVFQVPSAAGRRKAFSTCGSHLVVV 


258 




NOVll : 


249 


SLFYGSLMVMYVSPGSGDYHGIKKFVTLFYTLSTPFFNPLIYSFRNKDMKEALKKFL 30 5 






(SEQ ID 


NO 


21) 




40 






SLFYG++MVMYVSP G ++K +TL Y++ TP FNPLIYS RNKDMK AL+ L 




OLF: ■ 


259 


SLFYGTVMVMYVSPTYGIPILMQKILTLVYSVMTPLFNPLIYSLRNKDMKLALRNVL 315 






(SEQ ID 


NO. 


100) 





Where denotes similarity. 
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TABLE 39 

Mou3e_0LF MSLFPORNLDAMNRSAAH' 'TEFVLLGFPGSWKIQ: Fl^FVl^fLVF /-/LT^LGNGAI 1 CA' "R 

^OVll LETTN-TTGF\"NEFI_.LGF?CRWEIQ::.LFV\"FSLI i l.LTLLGNTSI :CA"."W 

5 Human^OLF MEIVSTGNET:TEFV:.LGFYDIPELHF:,rFI-.- FTAVV'.-FI 1 IGNMLl :VA'"V 

Rat_OLF MTVNCSLWQENSLT".KHrAFAKFSEVPGECr:.:.FN:.:LLMF:.VSLTGNTLI-LA:C 

Mouse_OLF CDSRLHTPMYF:.LGNFSrL:L IWYVSTTl PNILANl _.S:-:TKAI S FSGCFL': Fi FFFSLGTV 

10 NOVll SSQKLHTPMi ::.LANFSi;LIICCVSi'D'.-pii :AANl.:SCTQSISCAGCLL?.ri-FFSi;CA.-. 

Human_OLF SSQRLHKPMY: FLAN_>SrL: I LYTS.-.V1 :PKi :LEGi"l - vEATI SVAGeLL : rPIFGSLAT.-. 

Rat_OLF tspslhtpmyfflanls:.liigytcl- v:pk[-:lqs:.\-siareisregcaT': ::rFFAFFGi':' 

15 Mouse^OLF ECLFLAVMAYDRYLAICRPLH YPTIMTRRLCCI„.VSSCWLIGF:.GYPI PI FS I SQIPFCG 

NOVll eclfl:'vm::fdrfpaicrplhyptlmthhvcahfvifcwvggclwlltpltl:sqvlfcg 

Huinan_OLF ECLLL-VR-. i DRYLAICYFLH YPLLMGPRRyMGLVVTTWLSGF'/VDGLVVAL".-AQ:.RFCG 

Rat_OLF eccll.-j^m;.fdrcmaicsplhyatrmsrevcah_aivswgmgc:vslgqtnf: fs^nfcg 

20 

Mouse_OLF SNiiD:iFLCDi:DP:.i:AL::cAPAPiTEFiFYAQ:-sr*v:.FFT-AYi:.R:--YiL-.:.f^-V! Q- -p- 

(SEQ ID NO. 60) 

NOVll PNTID;-iFFCD:.APL:.AL3GAPIPGITLTCGII.?AVi:FLTrLYi:.G':'YFC -.S"'W'^Q "P ■ 

(SEQ ID NO. 21) 

25 Human_OLF PNHID:FYCDFMLF-;GL.-.CSDPRVAQVTTLIL:: VFCi.TIPFGLIL-T:' YAR ' 'V---V" -R' -p- 

{SEQ ID NO. 61) 

Rat__OLF pceidhffcd::.pp:.:.au-.cgdtsqneaaifvv;..v:.c:sspflli: Yf.'YVKii.i-vi.Li'p^- 
iSEQ ID NO. 62) 



30 



35 



Consensus key 

* - single, fully consei-ved residue 

: - coiisen aiion of strong groups 

. - conservation of weak groups - no consensus 



The OR family of the GPCR superfamily is a group of related proteins specifically 
located at the ciliated surface of olfactory sensory neurons in the nasal epithelium thai are 
involved in the initial steps of the olfactory signal transduction cascade. Accordingly, the 
NOVl 1 nucleic acid, polypeptide, antibodies and other compositions of the present invention 

40 can be used to detect nasal epithelial neuronal tissue. 

Based on its relatedness to the known members of the OR family of the GPCR 
superfamily, NOVl 1 satisfies a need in the art by providing new diagnostic or therapeutic 
compositions useful in the treatment of disorders associated with alterations in the expression 
of members of OR family-like proteins. Nucleic acids, polypeptides, antibodies, and other 

45 compositions of the present invention are useful in the treatment and/or diagnosis of a variety 
of diseases and pathologies, including by way of nonlimiting example, those involving 
neurogenesis, cancer and wound healing. 
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Hydrophobicity analysis confirms the prediction of the presence of seven 

transmembrane domains in NOVl 1. PSORT analysis predicts that NOVl 1 is likely localized 

in the plasma membrane, Golgi body, endoplasmic reticulum (membrane), and mitochondrial 

inner membrane. Likewise, SignalP analysis indicates that there is most likely a cleavage site 

5 between positions 42 and 43. 

I NOV12 

i 

A NOV 12 sequence according to the invention is a nucleic acid sequence encoding a 
polypeptide related to the human odorant receptor (OR) family of the G-protein coupled 
1 0 receptor (GPCR) superfamily of proteins. A NOVl 2 nucleic acid and its encoded polypeptide 
includes the sequences shown in Table 40. The disclosed nucleic acid (SEQ ID NO: 22) is 
1,014 nucleotides in length and contains an open reading frame (ORF) that begins with an 
ATG initiation codon at nucleotides 12-14 and ends with a TGA stop codon at nucleotides 
I 969-971 . The representative ORF encodes a 3 19 amino acid polypeptide (SEQ ID NO: 23). 

15 Putative untranslated regions are upstream of the initiation codon and downstream of the 
termination codon SEQ ID NO: 22. 
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GGAGAGACCACACTGCCATGCCTCCCTCTGGGCCCCGAGGAACCCTCCTTCTGTC 
GCTGCTGCTGCTGCTCCTGCTTCGCGCCGTGCTGGCTGTCCCCCTGGAGCGAGGGG 
CGCCCAACAAGGAGGAGACCCCTGCGACTGAGAGTCCCGACACAGGCCTGTACTA 
5 CCACCGGTACCTCCAGGAGGTCATCGATGTACTGGAGACGGATGGGCATTTCCGA 
GAGAAGCTGCAGGCTGCCAATGCGGAGGACATCAAGAGCGGGAAGCTGAGCCGA 
GAGCTGGACTTTGTCAGCCACCACGTCCGCACCAAGCTGGATGAGCTCAAGCGAC 
AGGAGGTGTCACGGCTGCGGATGCTGCTCAAGGCCAAGATGGACGCCGAGCAGG 
ATCCCAATGTACAGGTGGATCATCTGAATCTCCTGAAACAGTTXGAACACCTGGA 

1 0 CCCTCAGAACCAGCATACATTCGAGGCCCGCGACCTGGAGCTGCTGATCCAG ACG 
GCCACCCGGGACCTTGCCCAGTACGACGCAGCCCATCATGAAGAGTTCAAGCGCT 
ACGAGATGCTTAAGGAACACGAGAGACGGCGTTATCTGGAGTCACTGGGAGAGG 
AGCAGAGAAAGGAGGCGGAGAGGAAGCTGGAAGAGCAACAGCGCCGGCACCGC 
GAGCACCCTAAAGTCAACGTGCCTGGCAGCCAAGCCCAGTTGAAGGAGGTGTGGG 

1 5 AGGAGCTGGATGGACTGGACCCCAACAGGTTTAACCCCAAGACCTTCTTCATACT 
GCATGATATCAACAGTGATGGTGTCCTGGATGACAGGAGCTGGAGGCTCTCTTCA 
CCAAGGAGCTGGAGAAAGTGTACGACCCAAAGAATGAGGAGGACGACATGCGGG 
AGATGGAGGAGGAGCGACTGCGCATGCGGGAGCAGTTGATGAAGAATGTGGACA 
CCAACCAGGACCGCCTCGTGACCCTGGAGGAGTTCCTCGCATCCACTCAGAGGAA 

20 GGAGTTTGGGGACACCGGGGAGGGCTGGGAGACAGTGGAGATGCACCCTGCCTA 
CACCGAGGAAGAGCTGAGGCGCTTTGAAGAGGAGCTGGCTGCCCGGGAGGCAGA 
GCTGAATGCCAAGGCCCAGCGCCTCAG 

CCAGGAGACAGAGGCTCTAGGGCGCTCCCAGGGCCGCTTGGAGGCCAAGAAGAG 
AGAGCTGCTGCTGGCTGTGCTGCACATGGAGCAGCGGAAGCAGCAGCAGCAGCA 

25 GCAGCAAGGCCACAAGGCCCCGGCTGCCCACCCTGAGGGGCAGCTCAAGTTCCAC 
CCAGACACAGACGATGTACCTGTCCCAGCTCCAGCGGGTGACCAGAAGGAGGTGG 
ACACTTCAGAAAAGAAACTTCTCGAGCGGCTCCCTGAGGTTGAGGTGCCCCAGCA 
TCTGTGATCTCGGACCCCAGCCCTCAGGATTCCTGATGCTCCAAGGCGACTGATGG 
GCGCTGGATGAAGTGGCACAGTCAGCTTCCCTGGGGGCCGGTGTCATGTTGGGCT 

30 CCTGGGGCGGGGCACGGCCTGGCATTTCACCGATTGCTGCCACCCCAGATCCACC 
TGTCTCCACTTTCA (SEQ ID NO. 22) 



MEKANETSPVMGFVLLGLSAHPELEKTFFVLILLMYLVILLGNGVLILVTILDSRLHTP 
MYFFLGNLSFLDICFTTSSVPLVLDSFLTPQETISFSACAVQMALSFAMAGTECLLLSM 
35 MAFDRYVAICNPLRYSVIMSKAAYVPMAASSWAIGGAASVVHTSLAIQLPFCGDNVI 
NHFTCEILAVLKLACADISINVISMEVTNVIFLGVPVLFISFSYVFIITTILRIPSAEGRKK 
VFSTCSAHLTVVIVFYGTLFFMYGKPKSKDSMGADKEDLSDKLIPLFYGVVTPMLNPII 
YSLRNKDVKAAVRRLLRPKGFTQ (SEQ ID NO. 23) 

40 

The OR family of the GPCR superfamily is a group of related proteins specifically 
located at the ciliated surface of olfactory sensory neurons in the nasal epithelium and are 
involved in the initial steps of the olfactory signal transduction cascade. Accordingly, the 
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NOV 12 nucleic acid, polypeptide, antibodies and other compositions of the present invention 

can be used to detect nasal epithelial neuronal tissue. 

The NOV 1 2 nucleotide has a high degree of homology (84% identity) to a mouse 

or37a gene (OLF) (GenBank Accession No.: AJ133424), as shown in Table 41 . The NOV12 

5 polypeptide has a high degree of homology (88% identity) to a human olfactory receptor, 

family 2, subfamily S, member 2 (OLF) (GenBank Accession No.: NP_063950), as shown in 

Table 42. Overall amino acid sequence identity within the mammalian OR family ranges from 

45% to >80%. OR genes that are 80% or more identical to each other at the amino acid level 

are considered by convention to belong to the same subfamily. See Dryer and Berghard, 

10 Trends in Pharmacological Sciences , 1999, 20:413. OR proteins have seven transmembrane a- 
helices separated by three extracellular and three cytoplasmic loops, with an extracellular 
amino-terminus and a cytoplasmic carboxy-terminus. Multiple sequence aligment suggests 
that the ligand-binding domain of the ORs is between the second and sixth transmembrane 
domains. Thus, NOV12 is predicted to have a seven transmembrane region and is similar in 

15 that region to representative olfactory receptor GPCRs of human (SEQ ID NO. 65) (GenBank 
Accession No.: NP_063950), mouse (SEQ ID NO. 66) (GenBank Accession No.: 
NP_063950), and rat (SEQ ID NO. 67) (GenBank Accession No.: 529711), as shown in Table 
43. 



20 



TABLE 41 



25 



N0V12: 

OLF: 
111 



3 GGATATCACATGGAAAAAGCCAATGAGACCTCCCCTGTGATGGGGTTCGTTCTCCTGGGG 62 
G AT T CATGGA A A CCAATGAGACC CCCC TG GG TTC TTCTCCTGGG 
52 GAATGTACCATGGACAGATCCAATGAGACCGCCCCCCTGTCCGGCTTCATTCTCCTGGGC 



30 



N0V12 : 
122 

OLF: 
171 



6 3 CTCTCTGCCCACCCAGAGCTGGAAAAGACATTCTTCGTGCTCATCCTGCTGATGTACCTC 

CTCTCTGCCCACCCA AGCTGGA AA AC TTCTTCGTGCTCATCCTG TGATGTACCT 
112 CTCTCTGCCCACCCAAAGCTGGAGAAAACCTTCTTCGTGCTCATCCTGATGATGTACCTG 



35 



NOV12 ; 
182 

OLF: 
231 



12 3 GTGATCCTGCTGGGCAATGGGGTCCTCATCCTGGTGACCATCCTTGACTCCCGCCTGCAC 

GTGATCCTGCTGGGCAA GG GTCCTCATCCTGGTGA CATCCT GACTCCC CCTGCAC 
172 GTGATCCTGCTGGGCAACGGCGTCCTCATCCTGGTGAGCATCCTCGACTCCCACCTGCAC 



40 



NOV12 : 
242 

OLF: 
291 



18 3 ACGCCCATGTACTTCTTCCTAGGGAACCTCTCCTTCCTGGACATCTGCTTCACTACCTCC 

ACGCCCATGTACTTCTTCCT GGGAACCTCTCCTTCCTGGACATCTGCT CACTACCTCC 
2 32 ACGCCCATGTACTTCTTCCTGGGGAACCTCTCCTTCCTGGACATCTGCTACACTACCTCC 
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N0V12: 243 
301 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



60 



65 



OLF: 
350 

N0V12 ; 
361 

OLF: 
410 

N0V12 : 
420 

OLF: 
469 

N0V12 : 
480 

OLF: 

529 

NOV 12 : 
540 

OLF: 
589 

N0V12 : 
600 

OLF: 
649 

N0V12 : 
660 

OLF: 
709 

N0V12 : 
720 

OLF: 
769 

N0V12: 
780 

OLF: 
829 

N0V12 : 
839 

OLF: 
888 

N0V12: 
899 

OLF: 
948 



292 
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TCAGTCCCACTGGTCCTGGACAGCTTTTTGACTCCCCAGGAA-ACCATCTCCTTCTCAGC 

TC GTCCC CT T CTGGACAGCTTT TGACTCCC AGGAA ACCATCTCCTTCTC G 
TCTGTCCCCCTCATTCTGGACAGCTTTCTGACTCCC-AGGAAGACCATCTCCTTCTCGGG 



302 CTGTGCTGTGCAGATGGCACTCTCCTTTGCCATGGCAGGAACAGAGTGCTTGCTCCTGAG 



351 



CTGTGC GTGCAGATG CTCTCCTT GCCATGG AG AC GAGTG TGCTCCTGAG 
CTGTGCCGTGCAGATGTTTCTCTCCTTCGCCATGGGAGCCACGGAGTGTGTGCTCCTGAG 



3 62 CATGATGGCATTTGATCGCTATGTGGCCATCTGCAACCCCCTTAGGTACTCC-GTGATCA 



411 



ATGATGGC TTTGATCG TATGTGGCCATCTGCAACCCCCTTAG TA TOO GTG TCA 
TATGATGGCGTTTGATCGTTATGTGGCCATCTGCAACCCCCTTAGATA-TCCTGTGGTCA 



4 2 1 TGAGCAAGGCTGCCTACGTGCCCATGGCTGCCAGCTCCTGGGCTATTGGTGGTGCTGCTT 



470 



TGA CAAGGCTGCCTA GTGCCCATGGCTGCCAG TCCTGGGC TGGT CT TT 

TGAACAAGGCTGCCTATGTGCCCATGGCTGCCAGTTCCTGGGCAGGTGGTATCACTAATT 



4 8 1 CCGTGGTACACACATCCTTGGCAATTCAGCTGCCCTTCTGTGGAGACAATGTCATCAACC 

C GT GT CA ACATC TTGGCAAT C GCTGCCCTTCTGTGG GACAATGTCATCAA C 
530 CTGTAGTGCAGACATCTTTGGCAATGCGGCTGCCCTTCTGTGGGGACA/i.TGTCATCAATC 

54 1 ACTTCACCTGTGAGATTCTGGCTGTTCTAAAGTTGGCCTGTGCTGACATTTCCATCAATG 

ACTTCACCTGTGAGAT CTGGC GT CT AA TGGCCTGTGCTGACAT TCCATCAATG 

5 90 ACTTCACCTGTGAGATCCTGGCAGTCCTGAAACTGGCCTGTGCTGACATCTCCATCAATG 

601 TGATCAGCATGGAGGTGACGAATGTGATCTTCCTAGGAGTCCCGGTTCTGTTCATCTCTT 

T ATCAGCATGG GTG C AA TGATCTTC T G AGTCCC GT CT TTCATCT T 
650 TCATCAGCATGGTTGTGGCCAACATGATCTTCTTGGCAGTCCCAGTCCTCTTCATCTTTG 

6 6 1 TCTCCTATGTCTTCATCATCACCACCATCCTGAGGATCCCCTCAGCTGAGGGGAGGAAAA 



710 



TCTCCTATGTCTTCATC T AC ATCCTGAGGATCCCCTC GCTGAGGGGAGGAA A 

TCTCCTATGTCTTCATCCTTGTGACAATCCTGAGGATCCCCTCTGCTGAGGGGAGGAAGA 



721 AGGTCTTCTCCACCTGCTCTGCCCACCTCACTGTGGTGATCGTCTTCTACGGGACCTTAT 

AGG CTTCTCCACCTGCTCTGCCCACCTCAC GTGGT T GTCTTCTA GG ACC T 
7 7 0 AGGCCTTCTCCACCTGCTCTGCCCACCTCACCGTGGTACTTGTCTTCTATGGAACCATCC 

7 8 1 TCTTCATGTATGGGA.^GCCTAAGTCTAAGGACTCCA-TGGGAGCAGACA.AAGAGGATCTT 

TCTTCATGTA GGG^^^AGCC AAGTC AAGGAC CCA TGGG GCAGACAA. AGGA CTT 

8 30 TCTTCATGTACGGG.^.^GCCCAAGTCCAAGGAC-CCACTGGGGGCAGACAAGCAGGACCTT 

8 4 0 TCAGACAAACTCATCCCCCTTTTCTATGGGGTGGTGACCCCGATGCTCA.hCCCCATCATC 

CAGACAA CTCATC CCCT TTCTATGG GTGGTGACCCC ATGCT A^Zi.CCCCATCATC 
8 8 9 GCAGACAAGCTCATCTCCCTCTTCTATGGAGTGGTGACCCCCATGCTAAACCCCATCATC 



74 



BNSDOCID: <WO 01672l6A2_f_> 



10 



wo 01/5721 5 PCT/USOl/03923 

N0V12 : 90 0 TATAGCCTGAGGAACAAGGATGTGAAGGCTGCTGTGAGGAGACTGCTGAGACCA-AAAGG 
958 



TA AGO TGAG AACAAGGA GTGA GGCTGCTGTGAGGA CTG TG G CCA AAA 
1007 ^ TACAGCTTGAGAAACAAGGACGTGAGGGCTGCTGTGAGGAACCTGGTGGG-CCAGAAJ\CA 

NGV12: 959 CTTCACTCAGTGA 971 (SEQ ID NO. 22) 

C T ACT AGTGA 
OLF: 1008 CCTAACTGAGTGA 1020 (SEQ ID NO. 63) 



15 



20 



25 



30 



35 



TABLE 42 

N0V12: 1 MGFVLLGLSAHPELEKTFFXXXXXXXXXXXXXXXXXXXXXXXDSRLHTPMYFFLGNLSFL 70 

MGFVLL LSAHPELEKTFF DSRLHTPMYFFLGNLSFL 
OLF: 1 MGFVLLRLSAHPELEKTFFVLILLMYLVILLGNGVLILVTILDSRLHTPMYFFLGNLSFL 60 

N0V12: 71 DICFTTSSVPLVLDSFLTPQETISFSACAVQMALSFAMAGTECLLLSMMAFDRYVAICNP 130 

DICFTTSSVPLVLDSFLTPQETISFSACAVQMALSFAMAGTECLLLSMt^FDRYVAICNP 
OLF: 61 DICFTTSSVPLVLDSFLTPQETISFSACAVQMALSFA^4AGTECLLLSMMAFDRYVAICNP 120 

N0V12: 131 LRYSVIMSKAAYVPMXXXXXXXXXXXXVVHTSLAIQLPFCGDNVINHFTCEILAVLKLAC 190 

LRYSVIMSECAAY+PM VVHTSLAIQLPFCGDNVINHFTCEILAVLKLAC 
OLF: 121 LRYSVIMSKAAYMPMAASSWAIGGAASVVHTSLAIQLPFCGDNVINHFTCEILAVLKLAC 180 

N0V12: 191 ADISINVISMEVTNVIFLGVPVLFISFSYVFIITTILRIPSAEGRKKVFSTCSAHLTVVI 250 

ADISINVISMEVTNVIFLGVPVLFISFSYVFIITTILRIPSAEGRKKVFSTCSAHLTVVI 
OLF: 181 ADISINVISMEVTNVIFLGVPVLFISFSYVFIITTILRIPSAEGRKKVFSTCSAHLTVVI 240 

N0V12: 2 51 VFYGTLFFMYGKPKSKDSMGADKEDLSDKLI PLFYGVVTPMLNPI I YSLRNKDVKAAVRR 310 

VFYGTLFFMYGKPKSKDSMGADKEDLSDKLIPLFYGVVTPMLNPIIYSLRNKDVKAAVRR 
OLF: 24 1 VFYGTLFFMYGKPKSKDSMGADKEDLSDKLI PLFYGVVTPMLNPI I YSLRNKDVKAAVRR 300 

N0V12: 311 LLRPKGFTQ 319 (SEQ ID NO. 23) 
LLRPKGFTQ 

OLF: 301 LLRPKGFTQ 309 (SEQ ID NO. 64) 



Where denotes similarity. 



TABLE 43 



40 



45 



50 



Human_OLF 
NOV 12 
Mouse_OLF 
Rat OLF 



Human_OLF 
NOV 12 
Mouse_OLF 
Rat OLF 



MGFVLLRLSAr:F:'.LEKTrFV:.:L:.MYLVILLGNGVLI\V'-ILDS--LHTPM 

mekanetspvmgfvllglsa>:pzlektffvi:llmylvillgngvli-,v-t-.ds^lhtpk 

MDRSNETAPLSGF:LLGLSA;-:P:-:LEKTrFVL:LI':MYLVILLGNGVLIvv^^i:.DSHLHTPH 
-LLGLSGVP?TEILVFV:VLVMYLVIHTGNGVLi:A5IFDSHLHTPt-: 



- -A- St- * + 



yFFLGNLSFLDICFTTSSVFLVLDSF:.7P:;ETISFSACAVQMALSFAMAGTECLLLSMM:^ 
YFFLGNLSFLDICFTTSSVPLVLDSrLT^P'::ETISFSACAVQMA\SFAMAGTEr::.LLSMM^ 
YFFLGNLSFLDICVTTSSVPLlLDSFL'-Pr.KTISFSGCAVQMFlSFAMGATEC 
YFFLGNLSFLDICVTTSSVPSTLVSlISKKRNISFSGCTVQMFVGFAMGSTEr- 



.XLSMMA 
.LLGMMA 



55 



Human_OLF 
NOV 12 
Mouse_OLF 
Rat OLF 



FDRYVAICNPLRYSV:MSr<AAYr:PMA.^?SWAIGGAASVVHTSLA-'-:LPFCG-^NVINHrT' 

fdryvaicnplrysv:mska.ay\^pra.^::svjaiggaasvv:-!tsla--''^lpfcg-nvinhf^: 

FDRYVAICNPLRYPVVMNKAAY^T^4A.^^-'SWAGGITNSVVOTSLAl■--•LPFCG"•NVINH^TC 
FDRYVAICNPLRYSV:MSKEVy;-SMA.\^SWFSGGINSVV;;TSLAf-^'LPFrG-.-NVINHF-'- 



60 



Hujnan_OLF 
N0V12 
Mouse OLF 



E : LA VLKLACADI S T N'/ : 
E : LAVLKLACAD I S I W: l 
E : LA VLKLACADI S 7 N*.* : 



cMe-;7n\-iflgvpvlfisfsyvfi:ttilr:psaegr:-:kvfs 
7me*":^nviflgvp\-lfisfsyvfi:ttilr:p3aegrkkvfs 
.:-mv-\^n!:iflavp:-lfifvsyvfilvtilr:psaegr?-.:kafs 
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Rat_OLF E\"LAVLKLACADlSLN:-TMV:3NE:AFLV:.PlL:.irFSYV:.i:.YTILRI-:NSASGR?.KAFS 



+ -1 



Human_OLF TcsAHLTvv: •."fygt:.ffmygkpks;:dsmgadke: l:dkiiplfygvvtpmlnpiiyslr 

5 NOV12 TCSAHLTVV:\'FYGT:.rTMYGKPKS::DSMGADKE:L:;DK:.IPLFYGVVTPMLN?:iYSLR 

Mouse_OLF TCSAHLTW^', FYGT L 1.FMYGKPKS :-:DFLGADKQ: LADK„.I SLFYGVVTPMLNPI 1 YSLR 

Rat_OLF I'CSAHLTVV I FYGT : FSMYAKPKS L DLTGKDKF; 1\- DKI I SLFYGVVTPMLNFI I YSLR 
* ^ ^ ^ * " ^ : , * ^ . ^ * * . . - . ^ _ ^ * ^ ^ ^ -i ^ ^ , 

10 Human_OLF NKDV v^.V>\RLl.RPKGrTQ (SEQ I D NO . 65) 

NOV12 NKDVVAJ^.V?.R:.lRPKGrTQ (SEQ ID NO. 23) 

Mouse_OLF NKDVr-.AAV?.N:.'.GQKHLTE (SEQ ID NO. 66) 

Rat_OLF NKDVVAAV:-:y:_.KQKY:P- {SEQ id no. 67} 



15 



Consensus key 

* - single, fully conserved residue 

; ~ con sen a lion ofsnoni^ groups 

. - conservation of weak groups - no consensus 



20 



The cDNA coding for the sequence was cloned by polymerase chain reaction (PCR) 
using the following primers: Set 1 : 5'-CTGTGATGGGGTTCGTTCTCCTGAG-3' (SEQ ID 
NO: 83) (forward primer) and 5'-CATCACTGAGTGAAGCCTTTTGGTCTC-3' (SEQ ID 
NO:84) (reverse primer), and Set 2: 5'-ATGGGGAGAAACCAGCAAGAAAAG-3' (SEQ ID 

25 NO:85) (forward primer) and 5'-TCATGATTTGGCTGTTTGTCTG-3' (SEQ ID NO:86) 

(reverse primer) on the following pool of human cDNAs: adrenal gland, bone marrow, brain - 
amygdala, brain - cerebellum, brain - hippocampus, brain - substantia nigra, brain - 
thalamus, brain - whole, fetal brain, fetal kidney, fetal liver, fetal lung, heart, kidney, 
lymphoma - Raji, mammary gland, pancreas, pituitary gland, placenta, prostate, salivary 

30 gland, skeletal muscle, small intestine, spinal cord, spleen, stomach, testis, thyroid, trachea, 

uterus. Primers were designed based on in silico predictions for a part (one or more exons) of 
the DNA/Protein sequence of the invention or by translated homology of the predicted exons 
to closely related human sequences or to sequence from other species. The PCR product 
derived by exon linking was cloned into the pCR2.1 vector from Invitrogen. Usually, multiple 

35 clones were sequenced to derive the sequence which was then assembled. In addition, 
sequence traces were evaluated manually and edited for corrections, if appropriate. 

Variant sequences are also included in this application. A variant sequence can 
include a single nucleotide polymorphism (SNP). A SNP can, in some instances, be referred to 
as a "cSNP" to denote that the nucleotide sequence containing the SNP originates as a cDNA. 

40 A SNP can arise in several ways. For example, a SNP may be due to a substitution of one 

nucleotide for another at the polymorphic site. Such a substitution can be either a transition or 
a transversion. A SNP can also arise from a deletion of a nucleotide or an insertion of a 
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nucleotide, relative to a reference allele. In this case, the polymorphic site is a site at which one 

allele bears a gap with respect to a particular nucleotide in another allele. SNPs occurring 

within genes may result in an alteration of the amino acid encoded by the gene at the position 

of the SNP. Intragenic SNPs may also be silent, however, in the case that a codon including a 

5 SNP encodes the same amino acid as a result of the redundancy of the genetic code. SNPs 

occurring outside the region of a gene, or in an intron within a gene, do not result in changes in 

any amino acid sequence of a protein but may result in altered regulation of the expression 

pattern for example, alteration in temporal expression, physiological response regulation, cell 

type expression regulation, intensity of expression, stability of transcribed message. 

10 The OR family of the GPCR superfamily is a group of related proteins specifically 

located at the ciliated surface of olfactory sensory neurons in the nasal epithelium that are 
involved in the initial steps of the olfactory signal transduction cascade. Accordingly, the 
NOV 12 nucleic acid, polypeptide, antibodies and other compositions of the present invention 
can be used to detect nasal epithelial neuronal tissue. 

15 Based on its relatedness to the known members of the OR family of the GPCR 

superfamily, NOV 12 satisfies a need in the art by providing new diagnostic or therapeutic 
compositions useful in the treatment of disorders associated with alterations in the expression 
of members of OR family-like proteins. Nucleic acids, polypeptides, antibodies, and other 
compositions of the present invention are useful in the treatment and/or diagnosis of a variety 

20 of diseases and pathologies, including by way of nonlimiting example, those involving 
neurogenesis, cancer and wound healing. 

A NOV 12 OR is expressed in at least some of the following tissues: adrenal gland, 
bone marrow, brain ~ amygdala, brain -- cerebellum, brain — hippocampus, brain substantia 
nigra, brain — thalamus, brain — whole, fetal brain, fetal kidney, fetal liver, fetal lung, heart, 

25 kidney, lymphoma — Raji, mammary gland, pancreas, pituitary gland, placenta, prostate, 

salivary gland, skeletal muscle, small intestine, spinal cord, spleen, stomach, testis, thyroid, 
trachea, uterus. In addition, the sequence is predicted to be expressed in brain because of the 
expression pattern of many OR in that organ. 

Hydrophobicity analysis confirms the prediction of the presence of seven 

30 transmembrane domains in NOV 12. PSORT analysis predicts that NOV 12 is likely locahzed 
in the plasma membrane, Golgi body, endoplasmic reticulum (membrane), endoplasmic 
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reticulum (lumen). Likewise, Signal? analysis indicates that there is most likely a cleavage 
site between positions 44 and 45. 

NOV13 

A NOV 13 sequence according to the invention is a nucleic acid sequence encoding a 
polypeptide related to the human odorant receptor (OR) family of the G-protein coupled 
receptor (GPCR) superfamily of proteins. A N0V13 nucleic acid arid its encoded polypeptide 
includes the sequences shown in Table 44. The disclosed nucleic acid (SEQ ID NO:24) is 980 
nucleotides in length and contains an open reading frame (ORF) that begins with an ATG 
initiation codon at nucleotides 26-28 and ends with a TGA stop codon at nucleotides 950-952. 
The representative ORF encodes a 308 amino acid polypeptide (SEQ ID NO:25). Putative 
untranslated regions up- and downstream of the coding sequence are underlined in SEQ ID 
NO: 24. 



TABLE 44 

TAATGAATAGTGGC A A GAGGG AAAG ATCGCr ATr.r. A r A A rnrr a r a r-.r a r-^rr^jT 

TCAGTTTCTCCTTATTGGCATTTCTAACTATCCTCAATGGAGAGACACGTTTTTCAC 

ATTAGTGCTGATAATTTACCTCAGCACATTGTTGGGGAATGGATTTATGATCTTTC 

TTATTCACTTTGACCCCAACCTCCACACTCCAATCTACTTCTTCCTTAGTAACCTGT 

CTTTCTTAGACCTTTGTTATGGAACAGCTTCCATGCCCCAGGCTTTGGTGCATTGTT 

TCTCTACCCATCCCTACCTCTCTTATCCCCGATGTTTGGCTCAAACGAGTGTCTCCT 

TGGCTTTGGCCACAGCAGAGTGCCTCCTACTGGCTGCCATGGCCTATGACCGTGTG 

GTTGCTATCAGCAATCCCCTGCGTTATTCAGTGGTTATGAATGGCCCAGTGTGTGT 

CTGCTTGGTTGCTACCTCATGGGGGACATCACTTGTGCTCACTGCCATGCTCATCC 

TATCCCTGAGGCTTCACTTCTGTGGGGCTAATGTCATCAACCATTTTGCCTGTGAG 

ATTCTCTCCCTCATTAAGCTGACCTGTTCTGATACCAGCCTCAATGAATTTATGATC 

CTCATCACCAGTATCTTCACCCTGCTGCTACCATTTGGGTTTGTTCTCCTCTCCTAC 

ATACGAATTGCTATGGCTATCATAAGGATTCGCTCACTCCAGGGCAGGCTCAAGG 

CCTTTACCACATGTGGCTCTCACCTGACCGTGGTGACAATCTTCTATGGGTCAGCC 

ATCTCCATGTATATGAAAACTCAGTCCAAGTCCTCCCCTGACCAGGACAAGTTTAT 

CTCAGTGTTTTATGGAGCTTTGACACCCATGTTGAACCCCCTGATATATAGCCTGA 

GAAAAAAAGATGTTAAACGGGCAATAAGGAAAGTTATGTTGAAAAGGACATGAG 
CCTTCTTTGCTTCTAAACGTCTAAAAT (SEQ ID NO 24) 



MAMDNVTAVFQFLLIGISNYPQWRDTFFTLVLIIYLSTLLGNGFMIFLIHFDPNLHTPIY 
FFLSNLSFLDLCYGTASMPQALVHCFSTHPYLSYPRCLAQTSVSLALATAECLLLAAM 
AYDRVVAISNPLRYSVVMNGPVCVCLVATSWGTSLVLTAMLILSLRLHFCGAN\'INH 
FACEILSLIKLTCSDTSLNEFMILITSIFTLLLPFGFVLLSYIRIAMAIIRIRSLQGRLKAFTT 
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CGSHLTVVTIFYGSAISMYMKTQSKSSPDQDKFISVFYGALTPMLNPLIYSLRKKDVK 
RAIRKVMLKRT (SEQ ID NO. 25) 



cDNA was derived from various human samples representing multiple tissue types, 
I 5 nonrial and diseases states, physiological states, and developmental states from different 

; donors. Samples were obtained as whole tissue, cell lines, primary ceils, or tissue cultured 

primary cells and cell lines. Cells and cell lines may have been treated with biological or 
I chemical agents that regulate gene expression, for example, growth factors, chemokines, 

steroids, etc. The cDNA thus derived was then sequenced using CuraGen's proprietary 
1 0 SeqCalling™ technology. Sequence traces were evaluated manually and edited for corrections 
if appropriate. cDNA sequences from all samples were assembled with themselves and with 
public ESTs using bioinformatics programs to generate CuraGen's human SeqCalling™ 
database of SeqCalling™ assemblies. Each assembly contains one or more overiapping cDNA 
1 sequences derived from one or more human sample(s). Fragments and ESTs were included as 

1 5 components for an assembly when the extent of identity with another component of the 

assembly was at least 95% over 50 bp. Each assembly can represent a gene and/or its variants 
such as splice forms and/or single nucleotide polymorphisms (SNPs) and their combinations. 

The cDNA coding for the sequence was cloned by polymerase chain reaction (PCR) on 
I the following pool of human cDNAs: Pool 1 - Adrenal gland, bone marrow, brain - amygdala, 

20 brain - cerebellum, brain - hippocampus, brain - substantia nigra, brain - thalamus, brain - 
whole, fetal brain, fetal kidney, fetal liver, fetal lung, heart, kidney, lymphoma - Raji, 
mammary gland, pancreas, pituitary gland, placenta, prostate, salivary gland, skeletal muscle, 
small intestine, spinal cord, spleen, stomach, testis, thyroid, trachea, uterus. 

Primers were designed based on in silica predictions for the full length or part (one or 
25 more exons) of the DNA/protein sequence of the invention or by translated homology of the 
predicted exons to closely related human sequences or to sequences from other species. 
Usually multiple clones were sequenced to derive the sequence which was then assembled 
similar to the SeqCalling^M process. In addition, sequence traces were evaluated manually and 
edited for corrections if appropriate. 
30 The PCR product derived by exon hnking was cloned into the pCR2.1 vector from 

Invitrogen. The bacterial clone AC135784B.244187.E8 has an insert covering the entire open 
reading frame cloned into the pCR2. 1 vector from Invitrogen. 
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Variant sequences are also included in this application. A variant sequence can include 

a single nucleotide polymorphism (SNP). A SNP can, in some instances, be referred to as a 
"cSI^^P" to denote that the nucleotide sequence containing the SNP originates as a cDNA. A 
SNP can arise in several ways. For example, a SNP may be due to a substitution of one 
5 nucleotide for another at the polymorphic site. Such a substitution can be either a transition or 
a transversion. A SNP can also arise from a deletion of a nucleotide or an insertion of a 
nucleotide, relative to a reference allele. In this case, the polymorphic site'is a site at which one 
allele bears a gap with respect to a particular nucleotide in another allele. SNPs occurring 
within genes may result in an alteration of the amino acid encoded by the gene at the position 
10 of the SNP. Intragenic SNPs may also be silent, however, in the case that a codon including a 
SNP encodes the same amino acid as a result of the redundancy of the genetic code. SNPs 
occurring outside the region of a gene, or in an intron within a gene, do not result in changes in 
any amino acid sequence of a protein but may result in altered regulation of the expression 
pattern for example, alteration in temporal expression, physiological response regulation, cell 
15 type expression regulation, intensity of expression, stability of transcribed message. 

The DNA sequence and protein sequence for a novel olfactory receptor-like gene or 
one of its splice forms was obtained solely by exon linking and is reported here as CuraGen 
Acc. No. CG53935-02. 

The OR family of the GPCR superfamily is a group of related proteins specifically 
20 located at the ciliated surface of olfactory sensory neurons in the nasal epithelium and are 
involved in the initial steps of the olfactory signal transduction cascade. Accordingly, the 
NOVO nucleic acid, polypeptide, antibodies and other compositions of the present invention 
can be used to detect nasal epithelial neuronal tissue. 

The NOV13 nucleotide has a high degree of homology (99% identity) to a human 
25 olfactory receptor (OLF) (GenBank Accession No.: AL049734), as shown m Table 45. The 
NOV 13 polypeptide has homology (47% identity, 58% similarity) to the mouse B6 olfactory 
receptor (OLF) (GenBank Accession No.: AAG45201), as shown in Table 46. Overall amino 
acid sequence identity within the mammalian OR family ranges from 45%> to >80%. OR genes 
that are 80%> or more identical to each other at the amino acid level are considered by 
30 convention to belong to the same subfamily. See Diyer and Berghard, Trends in 

Pharmacol ogical Sciences . 1 999, 20:413. OR proteins have seven transmembrane a-helices 
separated by three extracellular and tliree cytoplasmic loops, with an extracellular amino- 
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terminus and a cytoplasmic carboxy-terminus. Multiple sequence aligment suggests that the 

ligand-binding domain of the ORs is between the second and sixth transmembrane domains. 

Thus, NOVO is predicted to have a seven transmembrane region and is similar in that region 

to representative olfactory receptor GPCRs of rat (SEQ ID NO. 70) (GenBank Accession No.: 

5 S2971 1), human (SEQ ID NO. 71) (GenBank Accession No.: XP00428), and mouse (SEQ ID 

NO. 72) (GenBank Accession No.: AAG45201), as shown in Table 47. 



TABLE 45 



10 



N0V13: 1 

OLF: 120336 
120395 



taatgaatagtggcaagagggaaagatggccatggacaatgtcacagcagtgtttcagtt 60 
I i I I I I I I I I I I I I I I I M I I I II I I M I M I M I I I I I i [ I I I I I I I I I I I I I I I f I I I 
taatgaatagtggcaagagggaaagatggccatggacaatgtcacagcagtgtttcagtt 



15 



20 



25 



N0V13: 61 

OLF: 120396 
120455 



tctccttattggcatttctaactatcctcaatggagagacacgtttttcacattagtaci: 
If I M I I II i I I II M II I I i i I II M II II I I I I M I I I I II M I I M II M I I II I I I 
tctccttattggcattt ctaactatcctcaatggagagacacgtttttcacattagtgct 



120 



N0V13: 121 gataatttacctcagcacattgttggggaatggatttatgatctttcttattcactttqa 180 

I I I I 1 I I I I I I I II I I II I II I I I M M I II M M I I i II I I II I I I M I I II II I I I I I 
OLF: 1204 56 gataatttacctcagcacattgttggggaatggatttatgat ct ttcttattcactttga 
120515 



30 



N0V13: 181 

OLF: 120516 
120575 



ccccaacctccacactccaatctacttcttccttagtaacctgt ctttcttagacctttg 
M M I I I II II I I I I I I I I M I I I M I I I M I I I I II M M I M I M M I M I I I M M I 

ccccaacctccacactccaatctacttcttccttagtaacctgt ctttcttagacctttg 



240 



35 



N0V13: 241 

OLF: 120576 
120635 



ttatggaacagctt ccatgccccaggctttggtgcattgt tt ctctacccatccctacct 300 
I I I I I I I I I I M I M I I I t I I I I M II I 11 M I I I M I If I I M I M I I I i I I I I I I M I 
tt at ggaacagcttccatgccccaggctttggtgcattgttt ctctacccatccctacct 



40 



N0V13: 301 

OLF: 120636 
120695 



ctcttatccccgatgtttggctcaaacgagtgtctccttggctttggccacagcagagtg 
I I I I II I I! I I I M I I I I I I II I I M I II I I t I M I If I M t ! If I I I I M f I II II I t ! 
ct ct tatccccgatgtt tggct caaacgagt gtctccttggct t tggccacagcagagtg 



360 



45 



50 
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N0V13: 361 

OLF: 120696 
120755 



N0V13: 421 

OLF: 120756 
120815 



cctcctactggctgccatggcctatgaccgtgtggttgctat cagcaatccccr gcgtta 
I M f I I I I I It I M I I I i II I I i I I I I M I M M I 1 I I I I I I t M II I I I M I M M I t I 
cctcctactggctgccatggcct atgaccgtgtggttgctatcagcaatcccctgcgtta 



420 



t tcagtggttatgaatggcccagtgtgtgtctgcttggttgctacct catgqgggacatc 4 80 
I I II I I I I I I I I I I I f I I I I I ! 1! ! f j I If I I f M f I I I M I I I I I I I I M I I I I I f f f 
tt cagtggttatgaatggcccagtatgtgtctgcttggt tgctacctcatgggggacatc 



N0V13: 481 acttgtgctcactgcca tgctcat cctatccctgaggcttcacttct gtggggctaatgt 540 
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M M I M I I M I I I I ; M M 1 M M I M M I I I I M M M I I I I M M I M I I I I I I I I I 

^^F^ 12 081 6 acttgtgctcactgccatgctcatcctatccctgaggcttcacttctgtggggctaatgt 



10 



Novi: 



541 



catcaaccattttgcctgtgagattctctccctcattaagctgacctgrtctgataccag 
N M I I M [ M [ M I I I M I I M M I I I I I ! 11 I i I [ M I I I M ! M M I i I I M [ I I I I 
OLF^12 08 7 6 catcaaccat tttgcctgtgagattct ctccctcattaagctgacct gttctgataccag 



600 



15 



N0V13: 601 



jctgctaccatt tgggtt 660 
M M I I M i I I { I I I I M M I { I I M I I I I M I M I I M I I I 11 I 1 in I M I I I j I M I 
OLF : 12 093 6 cct caat gaatt tatgat cct catcaccagtatct tcaccctqctqctaccatttqaqt t 
120995 



N0V13: 661 tgttct cctctcctacatacgaattgctatggctatcataaggattcgctcactccaggg 720 

20 OLF- 120996 t ' ' tiic ' I ^ 

121055 ^ *=ctacatacgaattgctatggctatcataaggattcgcucactccaggg 



25 



N0V13: 721 caggctcaaggcctt taccacatgtggctctcacctgaccgtggtgacaatct tcta tgg 780 

N M I M M I I I I I I M I I I I I I I M I I I i I M I f M I I I I I M I M I I M M I { i M i i 
OLFjl2105 6 caggctcaaggcctttaccacatgtggctctcacctgaccgtggtgacaatcttctargg 



30 K0V13; 781 



M i M I I I 1 t ?1 I I I M I M I M M?^???t?^ l'?^''???!??? "it?? 

0LFjl211 16 gtcagccatctccatgtatatgaaaactcagtccaagtcctaccctgaccaggacaagtt 



840 



35 



40 



N0V13: 841 tat ctcagtgtt ttatggagct ttgacacccatgt tgaaccccctgatatatagcctgag 900 

I I I I I i I I I M i f I M I I I I I I I M j M M 1 ! I If I M M I I M t M i M M I I I M I M 
OLF^12117 6 tatctcagtgttttatggagctttgacacccatgttgaaccccctgatatatagcctgag 



45 



N0V13 : 901 nnnnnnngatgttaaacgggcaataaggaaagttatgtt gaaaaggacatgagccttctt 960 

I N I I I I I I I M I i I I [ I f I I I I I I I M [ M I I I I M I I j I I I I I M I I I I M 
OLF^1212 36 aaaaaaagatgttaaacgggcaataaggaaagtt a tgtt gaaaaggacatgagccttctt 



N0V13: 961 tgcttctaaacgt ctaaaat 980 (SEQ ID NO, 24) 
I i M I i I I I M I I M I I t I I 
50 OLF: 121296 tgct tctaaacgtctaaaa t 121315 (SEQ ID NO. 68) 



55 



TABLE 46 






N0V13: 


1 


MAMDNVTAVFQFLLIGISNYPQWRDTFFTLVLIIYLSTLLGNGFMIFLIHFDPNLHTPIY 


60 






M DN T+V +F+ +G+S PQ + F L L lYL T+LGN +1 LIH DP LHTP+Y 




OLF: 


1 


MGEDNRTSVTEFIFLGLSQDPQTQVLLFFLFLFIYLLTVLGNLLIIVLIHSDPRLHTPMY 


60 


NOVI 3: 


61 


FFLSNLSFLDLCYGTASMPQALVHCFSTHPYLSYPRCLAQTSVSXXXXXXXXXXXXXXXY 


120 






FFL NLSF DLC+ T ++PQ LVH +3+ C Q V Y 




OLF: 


61 


FFLRNLSFADLCFSTTTVPQVLVHFLVKRKTISFAGCSTQIVVLLLVGCTECALLAVMSY 


120 


NOVI 3: 


121 


DRVVAISNPLRYSVVMNGPVCVCLVATSWGT-SLVLTAMLILSLRLHFCGANVINHFACE 


179 






DR VA+ PL YS +M VCV L A SW + +LV +LRL + G NVINHF CE 




OLF: 


121 


DRYVAVCKPLHYSTIMTHWVCVQLAAGSWASGALVSLVDTTFTLRLPYRGNNVINHFFCE 


180 
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NOV13: 180 ILSLIKLTCSDTSLNEFMILI TSI FTLLLPFGFVLLSYXXXXXXXXXXXSLQGRLKAFTT 239 
+L+KL +DT EI + LL P +L SY S +GRLK F+T 

181 PPALLKLASADTYSTEMAIFAMGVVILLAPVSLILTSYWNIISTVIQMQSGEGRLKVFST 24 0 



OLF: 
NOV13 : 
OLF: 
NOV13 : 
OLF: 

Where 



24 0 CGSHLTVVTIFYGSAISMYMKTQSKSSPDQDKFISVFYGALTPMLNPLIYSLRKKDVKRA 2 99 

CGSHL VV +FYGSAI YM+ SK + + DK ISVFY A+TPMLNP+I YSLR KDVK A 
241 CGSHLIVVVLFYGSAIFAYMRPNSKIMNEKDKMISVFYSAVTPMLNPIIYSLRNKDVKGA 300 

300 IRKVMLK 306 (SEQ ID NO. 25) 
-fR++ LK 

301 LRRITLK 307 (SEQ ID NO. 69) 

+' denotes similarity. 



TABLE 47 



15 



20 



25 



NOV 13 
Rat_OLF 
Huinan_OLF 
Mouse OLF 



NOV 13 
Rat_OLF 
Huinan_OLF 
Mouse OLF 



mamdnvtavfqf:.:.:g:snypqwrdtfft:.vli:ylstllgngfi::flihfdpnlhtp:y 

^^^-_sgypkteilyfv:vlvi:ylvihtgngv:^:iasifdshlhtpky 

mgtdnqtwvsef::.:.g:.ssdwdtrvslfvlflv[:y-vtvlgncl:-;llirldsrlhtpi:y 

MGEDNRTSVTEF:r:..G:.SQDPQTQVLLFFLFLF:YLLTVLGNLL: :VLIHSDPRLHTPKY 



•*- + ★. + 



FFLSNLSFLD:.CjGT.--SKPQALVHCrSTHPY:.SYPRCLAQTSVS^A:ATAECLLLAAM.-,i 
FFLGNLSrLD:CVTT/:S-;PSTLVSL:SKKRN:SFSGCTVQMFVGE"^Ai:GSTECLLLGMMAF 
FFLTNLS:.VDVSVAT:-V;PQLLAHFLAEHKA:PFQSCAAQLFFS:.A:.GGIEFVLLAVMAi 
FFLRNLSFAD'^CrSTTT7PQVLVHFl.VK?.KT:SFAGCSTQIVVLL.L\GCTECALLAVMSV 



30 



NOV13 drvva:snplrysvvmngpvcvc:.vatswgts-:>vltamlil3i.:-.lhfcga::vi::heace 

Rat_OLF DRYVA:CNPL?:YSV:MSKEVYVSi:ASASWFSGG:NSVVQTSl.AKr.LPFCGN::Vi:-:^ 

Human_OLF dryva";cdal?.ysa:mhggicar:.aitswvsgf:sspvqta: tpilpmcrnaFI ::h:sce 

Mouse_OLF DRYVA/CKPLH YST:MTHW7CVQLAAGSWASGAlVSLVDTTr?:.rVLPYRGN;:^ 



35 



NOV 13 
Rat_OLF 
Huinan_OLF 
Mouse OLF 



ILS: 
VL;:\ 
LL--.\ 
PP-^.: 



;l?csdtslnefm:lits:ftlllpfgfvllsyiriah- 
clacadislnivtr:visni-:aflvlplll.:ffsyvlily':- 
^lacvdtssnevt:mvss:vllf-':tpfcl\^llsyiqiis':' 
vLasadtystema:famgvvil:.apvs:.:i.tsywniis? 



::- IRSLQGRLKAFTT 
._.r.i:NSASGRRKAFST 
l.KIQSREGRKKAFHT 

:■; l:qsgegrlkvfst 
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NOV 13 
Rat_OLF 
Huinan_OLF 
Mouse OLF 



cgshltvvt:fygsa:smym:-:tqsk— ssPD q:kf:svfyga7Tpmlnp_.iyslr- 

csahltvvv:fygtifsmya:':pr.:sqdltgkdkfqts:k::slfygv";tpmlnp:iyslr: 

cashltvvai.cygva:ftyi--:;phsspsvl qzk:.fs7fyai:.tpmlnfi:iyslr: 

cgshlivvvlfygsa:faym-sp::skimne kjkkis ;fysa\-tpmlnf:.iyslr: 



45 



50 



55 



NOV13 K^VKRAIRKVMLKRT (SEQ ID NO. 25) 

Rat_OLF K:VKAAV:<Y:LK:KYIP (SEQ id NO. 70) 

Human_OLF K7. VKGAW ::k:.LW::FSGLTSKLAT (SEQ ID NO. 71) 

Mouse_OLF k::VKGAL?.R:TL;-; (SEQ id no. 72) 



Consensus key 

* - single, fully conserved residue 

: - consen aiion ot strong L:roiips 

. - conservation of weak groups - no consensus 



The OR family of the GPCR superfamily is a group of related proteins specifically 
located at the ciliated surface of olfactory sensory neurons in the nasal epithelium that are 
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involved in the initial steps of the olfactory signal transduction cascade. Accordingly, the 

NOV 13 nucleic acid, polypeptide, antibodies and other compositions of the present invention 

can be used to detect nasal epithelial neuronal tissue. 

Based on its relatedness to the known members of the OR family of the GPCR 

5 superfamily, NOV13 satisfies a need in the art by providmg new diagnostic or therapeutic 

compositions useful in the treatment of disorders associated with alterations in the expression 

of members of OR family-like proteins. Nucleic acids, polypeptides, antibodies, and other 

compositions of the present invention are useful in the treatment and/or diagnosis of a variety 

of diseases and pathologies, including by way of nonlimiting example, those involving 

10 neurogenesis, cancer and wound healing. 

A NOV 13 OR is expressed in at least the following tissues: Apical microvilli of the 

retinal pigment epithelium, arterial (aortic), basal forebrain, brain, Burkitt lymphoma cell 

lines, corpus caliosum, cardiac (atria and ventricle), caudate nucleus, CNS and peripheral 

tissue, cerebellum, cerebral cortex, colon, cortical neurogenic cells, endothelial (coronary 

15 artery and umbilical vein) cells, palate epithelia, eye, neonatal eye, frontal cortex, fetal 

hematopoietic cells, heart, hippocampus, hypothalamus, leukocytes, liver, fetal liver, lung, 

lung lymphoma cell lines, fetal lymphoid tissue, adult lymphoid tissue, those that express 

MHC 11 and III, nervous, medulla subthalamic nucleus, ovary, pancreas, pituitary, placenta, 

pons, prostate, putamen, serum, skeletal muscle, small intestine, smooth muscle (coronary 

20 artery in aortic), spinal cord, spleen, stomach, taste receptor cells of the tongue, testis, 

thalamus, and thymus tissue. 

Hydrophobicity analysis confirms the prediction of the presence of seven 

transmembrane domains in NOV 13. PSORT analysis predicts that NOV 13 is likely localized 

in the plasma membrane, Golgi body, endoplasmic reticulum (membrane), and endoplasmic 

25 reticulum (lumen). Likewise, Signal? analysis indicates that there is most likely a cleavage 

site between positions 43 and 44. 

Moreover, in the following positions, one or more consensus positions (Cons. Pos.) of 

the nucleotide sequence have been identified as SNPs. ''Depth" represents the number of 

clones covenng the region of the SNT^. The Putative Allele Frequency (Putative Allele Freq.) 

30 is the fraction of all the clones containing a SNP. A dash ("-") , when shown, means that a 

base is not present. The sign means ''is changed io'\ 

Cons.Pos.: 415 Depth: 15 Change:G>A 
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Putative Allele Freq.: 0.267 
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NOV14 

A NOV 14 sequence according to the invention is a nucleic acid sequence encoding a 
5 polypeptide related to the human odorant receptor (OR) family of the G-protein coupled 

receptor (GPCR) superfamily of proteins. A NOV 14 nucleic acid and its encoded polypeptide 
includes the sequences shown in Table 48. The disclosed nucleic acid (SEQ ID NO: 26) is 
1 ,03 1 nucleotides in length and contains an open reading frame (ORF) that begins with an 
ATG initiation codon at nucleotides 22-24 and ends with a TAA stop codon at nucleotides 
1 0 979-98 1 . The representative ORF encodes a 3 1 9 amino acid polypeptide (SEQ ID NO:27). 
Putative untranslated regions up- and downstream of the coding sequence are underlined in 
SEQ ID NO: 26. 



TABLE 48 

1 5 TGATGGCAGAGGGGATATCAC ATGGAAAAAGCCAATGAGArrTrrrrTGTGATG 
GGGTTCGTTCTCCTGAGGCTCTCTGCCCACCCAGAGCTGGAAAAGACATTCTTCGT 
GCTCATCCTGCTGATGTACCTCGTGATCCTGCTGGGCAATGGGGTCCTCATCCTGG 
TGACCATCCTTGACTCCCGCCTGCACACGCCCATGTACTTCTTCCTAGGGAACCTC 
TCCTTCCTGGACATCTGCTTCACTACCTCCTCAGTCCCACTGGTCCTGGACAGCTTT 

20 TTGACTCCCCAGGAAACCATCTCCTTCTCAGCCTGTGCTGTGCAGATGGCACTCTC 
CTTTGCCATGGCAGGAACAGAGTGCTTGCTCCTGAGCATGATGGCATTTGATCGCT 
ATGTGGCCATCTGCAACCCCCTTAGGTACTCCGTGATCATGAGCAAGGCTGCCTAC 
ATGCCCATGGCTGCCAGCTCCTGGGCTATTGGTGGTGCTGCTTCCGTGGTACACAC 
ATCCTTGGCAATTCAGCTGCCCTTCTGTGGAGACAATGTCATCAACCACTTCACCT 

25 GTGAGATTCTGGCTGTTCTAAAGTTGGCCTGTGCTGACATTTCCATCAATGTGATC 
AGCATGGAGGTGACGAATGTGATCTTCCTAGGAGTCCCGGTTCTGTTCATCTCTTT 
CTCCTATGTCTTCATCATCACCACCATCCTGAGGATCCCCTCAGCTGAGGGGAGGA 
AAAAGGTCTTCTCCACCTGCTCTGCCCACCTCACCGTGGTGATCGTCTTCTACGGG 
ACCTTATTCTTCATGTATGGGAAGCCTAAGTCTAAGGACTCCATGGGAGCAGACA 

30 AAGAGGATCTTTCAGACAAACTCATCCCCCTTTTCTATGGGGTGGTGACCCCGATG 
CTCAACCCCATCATCTATAGCCTGAGGAACAAGGATGTGAAGGCTGCTGTGAGGA 
GACTGCTGAGACCAAAAGGCTTCACTCAGTGA TGGTGGAAGGGTCCTCTGTGATT 
GTCACCCACATGGAAGTAAGGAATCAC (SEO ID NO.: 26) 

35 MEKANETSPVMGFVLLRLSAHPELEKTFFVLILLMYLVILLGNGVLILVTILDSRLHTP 
MYFFLGNLSFLDICFTTSSVPLVLDSFLTPQETISFSACAVQMALSFAMAGTECLLLSM 
MAFDRYVAICNPLRYSVIMSKAAYMPMAASSWAIGGAASVVHTSLAIQLPFCGDNVI 
NHFTCEILAVLKLACADISINVISMEVTNVIFLGVPVLFISFSYVFIITTILRIPSAEGRKK 
VFSTCSAHLTVVIVFYGTLFFMYGKPKSKDSMGADKEDLSDKLIPLFYGVVTPMLNPII 

40 YSLRNKDVKAAVRRLLRPKGFTQ (SEQ ID NO.: 27) 
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A target sequence identified previously as Accession Number AL 135 841 was subjected 

10 the exon linking process to confirm the sequence. PCR primers were designed by staning at 

the most upstream sequence available, for the forward primer, and at the most downstream 

sequence available for the reverse primer. In each case, the sequence was examined, walking 

inward from the respective termini toward the coding sequence, until a suitable sequence that 

IS either unique or highly selective was encountered, or, in the case of the reverse primer, until 

the slop codon was reached. Such primers were designed based on in silico predictions for the 

full length cDNA, part (one or more exons) of the DNA/protein sequence of the invention or 

by translated homology of the predicted exons to closely related human sequences or to 

sequences from other species. These primers were then employed in PCR amplification based 

on the following pool of human cDNAs: adrenal gland, bone marrow, brain - amygdala, brain - 

cerebellum, brain - hippocampus, brain - substantia nigra, brain - thalamus, bram -whole, fetal 

brain, fetal kidney, fetal liver, fetal lung, heart, kidney, lymphoma - Raji, mammarv^ gland, 

pancreas, pituitary gland, placenta, prostate, salivary gland, skeletal muscle, small intestine, 

spinal cord, spleen, stomach, testis, thyroid, trachea, uterus. Usually the resulting amplicons 

were gel purified, cloned and sequenced to high redundancy. The resulting sequence from all 

clones were assembled with themselve, with other fragments in CuraGen Corporation's 

database and with public ESTs. Fragments and ESTs were included as components for an 

assembly when the extent of their identy with another component of the assembly was at least 

95% over 50 bp. In addition, sequence traces were evaluated manually and edited for 

correction if appropriate. These procedures provide the sequence reported, which is 

designated Accession Number AL135841_dal, which differs fi-om Accession Number 

AL135841 at bp 757. 

The OR family of the GPCR superfamily is a group of related proteins specifically 

located at the ciliated surface of olfactory sensory neurons in the nasal epithelium and are 

involved in the initial steps of the olfactory signal transduction cascade. Accordingly, the 

N0V14 nucleic acid, polypeptide, antibodies and other compositions of the present invention 

can be used to detect nasal epithelial neuronal tissue. 

The NOV 14 nucleotide sequence has a high degree of homology (100% identity ) to the 

human genomic clone RPl 1-327L3 from chromosome 9pl3.1-13.3 (CHR9) (GenBank 

Accession No.: AL 135841), as shown in Table 49. The NOV 14 polypeptide has a high degree 

of homology (88% identity) to a human olfactory receptor, family 2, subfamily S, member 2 
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(OLF) (GenBank Accession No.: NP_063950), as is shown in Table 50. Overall amino acid 

sequence identity within the mammalian OR family ranges from 45% to >80%. OR genes that 

are 80% or more identical to each other at the amino acid level are considered by convention 

to belong to the same subfamily. See Dry er and Berghard, Trends in Pharmacological 

5 Sciences , 1999, 20:413. OR proteins have seven transmembrane a-helices separated by three 

extracellular and three cytoplasmic loops, with an extracellular amino-terminus and a 

cytoplasmic carboxy-terminus. Multiple sequence aligment suggests that the ligand-binding 

domain of the ORs is between the second and sixth transmembrane domains. Thus, NOV 14 is 

predicted to have a seven transmembrane region and is similar in that region to representative 

10 olfactory receptor GPCRs of human (SEQ ID NO. 75) (GenBank Accession No.: NP 063950), 

mouse (SEQ ID NO. 76) (GenBank Accession No.: NT_063950), and rat (SEQ ID NO. 77) 

(GenBank Accession No.: S2971 1), as shown in Table 51, 

TABLE 49 

15 NOV14 : 1 tgatggcagaggggatatcacatggaaaaaaccaatgagacctcccctgtgatggggttc 60 
M I [ I I I t I [ M I I I I i I I [ M I I I I M i M j i I I M I i M I I M M I I M I I I I M M t 
CHR9 : 82721 t gatggcagaggggatatcacatggaaaaagccaatgagacctcccctgtgarggggtt c 
82662 

20 

NOVl^ : 61 gttctcctgaggctctctgcccacccagagctggaaaagacattcttcgtgctcatcctg 120 

M I 1 M I j I I M M I I I M I i I M [ I I M ! M I I I M I I I I M I I I M I I j M I M M M 
CHR9 : 82 661 gttctcct gaggctctctgcccacccagagctggaaaagacattcttcgtgctcatcctg 
82602 

NOV14 : 121 ctgatgtacctcgtgatcctgctgggcaatggggtcctcatcctggtgaccatccttgac 180 

N I I I M I I I I 1 f I I I i t I [ M I M M M I I I I I ! [ M I I I I I I M I i I 1! I I M I I i [ I 
CHR9 : 82 601 ctgatgtacctcgtgat cctgctgggcaa taaggtcctcatcctggtgaccat ccttgac 
30 82542 

N0V14 : 181 tcccgcctgcacacgcccatgtacttcttcctagggaacctctccttcctggacatctgc 240 
I M I I I I N I i f M 1! I [ M 1 I I i I I I M M I I 1 M I I M I f I ! 1 I I I I I I I I M M I M 
35 CHR9 ; 8 2 541 tcccgcctgcacacgcccatgtacttcttcctagggaacctctccttcctggacat ctoc 
82482 

N0V14 : 241 ttcactacctcctcagt cccactggtcctggacagcttt t tgactccccaggaaaccar c 300 

I M N I I i I I I I I t 1 I M i I I I j M I M I I I I I I M I I I f I M M t M I I M M ! M M I 
CHR9: 82481 ttcactacctcctcagtcccactggtcctggacagctt tttgactccccaaaaaaccatc 
82422 

45 NOV14 : 301 tccttct cagcctgtgctgt gcagatggcacT ct cctttgccatggcaggaacagagtgc 360 
I E I i M I I i I I i I I I j M I I ! M M I [ I M ! [ M I M M I i I [ [ I I I I I j I ! M I [ I M I 
CHR9 : 82 4 21 tccttct cagcctgt get qtgcagatggcac tctccttt gccatggcaggaacagaqtgc 
82362 



25 



50 



N0V14: 361 t tgctcctgagcatgatggcatttgatcgctatgtggccatctgcaacccccttaggtac 420 
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N I M f 1 I I M I [ M I I I I I 1! M M M i f I 1 I M I M I M I I M M I I M Ml ! 1 M I I 

LHR^ : HZj>61 1 1 get cct ga gca t ga t ggca c 1 1 ga t cgct a t g t ggcca t ct gcaaccccct t aggt ac 



10 



NOV 14 : 



CHR9 : 
822^2 



4 21 tccgtgatcatgagcaaggctgcctacatgcccatggctgccaactccrgggctattgat ^80 
N M I I i i M I M I i I I I I I M M I I I M I I M I 1 M I i M I M I 1 I I M i I I I I M M I 
82 301 tccgtgat catgagcaaggctgcctacatgcccatggctgccagctccr gggcrattggt 



15 



N0V14: 481 ggtgctgcttccgtggtacacacatcct tggcaa ttcaactgccctt cr gtgaagacaat 540 

f 1 f I I I I I ! M i I I ! i M M I i I M I I I I ! I I I I If M 11 i j I I M I i M I t I M 

CHk9: 8 2241 ggtgctgctt ccgtggtacacacatccttggcaattcagctgcccttctgtggagacaat 



20 



N0V14: 541 gtcatcaaccacttcacctgtgagatt ctggctgttctaaagttggcctgtgctgacatt 600 

> I I I I I M M M M I i I I I I M I M i I I M j M j I M i I I I I I i I I n I I M M 

8212 2 ^^"^^"^ ^t^^t^^^^cscttcacctgtgagattctggctgttctaaagttggcctgtgctgacatt 



25 



NOV 14 : 

CHR9 : 
82062 



601 tccatcaatgtgatcagcatggaggtgacgaatgtgatcttcctaggagtcccgattctg 6 60 
I ' M I M i M M I M I I [ i I I I M M I t j i I I I I M M I M M I I I I ! M i I I M I I I I I 
ccatcaatgtgatcagcatggaggtgacgaatgtgatcttcctaggagtcccggttctg 



82121 



30 



NOV14 



661 t 



CHR9r 82061 
82002 



caccaccatcctgaggatcccctcagctgag 72 0 
t I N I t It It ! I I M M 1 M I I ! I M M I M M M I I M M M I M I I M i I I M M I M 

:cagctgag 



35 



40 



N0V14: 721 gggaggaaaaaggtcttctccacctgctctgcccacctcaccgtagtgatcgtcttctac 780 

I I N I I I M I I I I I I I I I I I I I I I I I I I I I I I I I I I I M I I I I I I I I I 

CHR9 : 82001 gggaggaaaaaggt ct t ctccacct get ct gcccacct caccgt ggt ga t cgt ct t ct ac 



45 



NOV14: 781 gggaccttattcttcatgtatgggaagcctaagtctaaggactccatgggagcaaacaaa 840 

I I I M I I i I i I I I I I I I M I I I I I I I I I I I I I I M I I M I I I I I I I I I i I I M Ml I I M 
CHR9 : 8194 1 gggaccttattcttcatgtatgggaagcctaagtctaaggactccatgggagcagacaaa 

818 82 



50 



N0V14 : 



84 1 gaggatctttcagacaaactcatcccccttttctatggggtggtgaccccgatgctcaac 900 
N I I i M M I I I I I I I { I II M I I I I I I I I I M I I [ I I ! j I I I M M I j [ I I I M I I M i 
CHR9 : 81881 gaggatctttcagacaaactcatcccccttt tctatggggtggtgaccccaat actcaac 
81822 ^ . . 



55 



NOV14: 901 ccca teat ctatagcctgaggaacaaggatgtgaaggctgctgtgaagagactgctgaga 960 

I I M I M I M ! M M t M I I I I II I M II I li II M I t f I It I i I if M I If M M I I M 
CHR9j^ 81821 cccatcatctatagcctgaggaacaaggatgtgaaggctgctgtgaggagactgctgaga 
817 62 



60 



65 



NOV 14 : 
1020 

CHR9 : 
81702 



961 



81761 



ccaaaaggcttcactcagtgatggtggaagggtcctctgtgattgtcacccacatggaag 



I M M I M I I ! I II I 1 I I M I I II 
ccaaaaggcttcactcagtgatggt 



M M I I I i II I I I M I I M I I I I I I i j j I I M I I I 
ggaagggtcctctgtgattgtcacccacatggaag 
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N0V14: 1021 naaggaatcac 1031 (SEQ ID NO. 26) 
M I i M i M [ I 

CHR9: 81701 taaggaatcac S1691 (SEQ ID NO. 73) 
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TABLE 50 





N0V14 : 


11 


10 


OLE: 


1 




N0V14 : 


71 


1 c 
1 D 


OLE: 


61 




N0V14 : 


131 




OLE: 


121 


20 


NOVl 4 : 


191 




OLE: 


181 


25 


NOVl 4 : 


251 




OLE: 


241 




NOVl 4 : 


311 


30 


OLE: 


301 



MGEVLLRLSAHPELEKTEEXXXXXXXXXXXXXXXXXXXXXXXDSRLHTPMYEELGNLSEL 
MGEVLLRLSAHPELEKTEE DSRLHTPMYEELGNLSEL 
MGEVLLRLSAHPELEKTEFVLILLMYLVILLGNGVLILVTILDSRLHTPMYEELGNLSEL 

DICETTSSVPLVLDSELTPQETISESACAVQ^4ALSFAMAGTECLLLSM^4AFDRYVAICNP 
DICETTSSVPLVLDSELTPQETISFSACAVQMALSFAMAGTECLLLSMMAFDRYVAICNP 
DICETTSSVPLVLDSELTPQETISESACAVQMALSFAMAGTECLLLSMMAFDRYVAICNP 



LRYSVIMSK7VAYMPM 



VVHTSLAIQLPFCGDNVINHFTCEILAVLKLAC 



ADISINVISMEVTNVIELGVPVLFISFSYVEIITTILRIPSAEGRKKVESTCSAHLTVVI 



VFYGTLEEMYGKPKSKDSMGADKEDLSDKLIPLEYGVVTPMLNPIIYSLRNKDVKAAVRR 



LLRPKGETQ 



70 

60 

130 

120 

190 

180 

250 

240 

310 

300 



TABLE 51 

^0V14 ^^EKANETSPVMGE LLRLSA:IP:.LEKTrFV^:L_.MYLVILLGN:GVLi:.V:i_.DS?.LHTPM 

Huinan_OLE MGE LLRLSAMPILEKTEFVi: LLMYLVILLGNGVLI ".V-^I ".DS ■ LHTPM 

35 Mouse_OLF MDRSNETAPLSGE: LLGLSA!!? XEKTEEV,.: L! iMYLVILLGNGVLI l.V/ 1 :.DS;JLHTPM 

Rat_OLE :.llglsgyp::teilvev: .l-.-mylvihtgngvli :a.-ii-dS:1LHTPm 



40 



45 



50 
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NOVl 4 
Human_OLE 
Mouse^OLE 
Rat OLE 



NOVl 4 
Human_OLF 
Mouse_OLF 
Rat OLE 



NOVl 4 
Human_OLE 
Mouse_OLF 
Rat OLE 



YEFLGNLSFLDICi'TTSSVPLV: 
YEELGNLSELDICITTSSVPLV: 
YEFLGNLSFLDIC iTTSSVPLi: 

yeelgnlseldicyttssvpst: 



.•ds!/:.^;p:;ETtsesac;-.vqma__.sfamagtec-.llsmma 
.dsri.':t:etisfsac.--vqhalseamagteclllsmma- 

>DSi -■/P:-;KTISESGC.:-,VQME:.SFAMGATEC LLSMMA 
.VS.- : .■'K.-:RNISFSGC:'VQME\"GEAMGSTECl.LLGMiyiA 



fdryvaicnplrysv:mska.ay!:fma..;'Swaiggaasvvjtsla: vlffcg?nvinhetc 

EDRYVAICH?LRYSV:MSKAAY!:prvlA-.:-SWAIGGAASVV:iTSLA_-:;LPFCG:;^ 

EDRYVAiCN?LRYPv\ MNKAAY'. pma.-.:;swaggitnsvv;tsla! :.-.lpfcg:.-nvinh^tc 
edeyvaicnplrysv:mskevy-."swa::;-.swesgginsvv;.tsla:::-'.lfecg;:nvinhftc 



* + + -i- • 



EILAVLKLACADIS: hi. 

E : lavlklacadi s : m 

E LAVLKLACADI S _ N\ 
E V LAVLKLACADI S ^.N : 



-ME ■:ir. lELG . p- LL isFSYvi i _ttilr: psaegR:-;kves 

14E VIL IFLG . P."LriSFSYVi'i:TTILR:PSAEGR.;KVES 

^Mv I FLA-;p;LriEVSYvr'i._.VTiLR: psaegr_:k.2ves 

.'MV. ^i'i-K:AFLVVF_.L....IEFSYVLi:,YTILR:.NSASGR:- KAFS 



60 



NOV14 
Human OLE 
Mouse_OLF 
Rat OLE 



TCSAHLTVV . 
TCSAHLTVV: 
TCSAHLTVV. 
TCSAHLTVV 



"EYGT:.FFHYGKPKS,-;DSMGADKE:l:- DK_IPLFYGVVTPP]LNPIIYSLR 
■FyGT:..L-EMYGKPKS:-:DSMGADKE:Lj DK;..IPLFYGVVTPMLNPII YSLR 
■EYGT_ ^EMYG?CPKS:-:DPLGADKQ1 LAD-K^ISLFYGVVTFMLNPI I YSLR 
. FYGT, FSMYAKPKS/DLTGKDKE'vTFDK: ISLFYGVVTPMLNPI I YSLR 



N0V14 
Human OLE 



nkov:-:aav; 
nkdv;-:aav? 



.R,._.RPKG['TQ 
.R-LRPKCPTQ 



(SEQ 
(SEQ 



ID 
ID 

89 



NO. 
NO. 



27) 
75) 
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Mouse_OLF 
Rat OLF 



IWJVrAP.V-.N'^ GQKH'^TE (SEQ ID NO. 7 6) 
NKDV;'.7iJ\V: Y, _K0KY: F- fSEQ ID NO. 77) 
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5 



Consensus key 

* - single, fully conserved residue 

: - conser\ .U10I1 oi sirt)ny LMt)ups 

. - consen-ation of weak groups - no consensus 



10 The OR family of the GPCR superfamily is a group of related proteins specifically 

located at the ciliated surface of olfactory sensory neurons in the nasal epithelium that are 
mvolved in the initial steps of the olfactory signal transduction cascade. Accordingly, the 
NOV 14 nucleic acid, polypeptide, antibodies and other compositions of the present invention 
can be used to detect nasal epithelial neuronal tissue. 

15 Based on its relatedness to the known members of the OR family of the GPCR 

superfamily, NOV 14 satisfies a need in the art by providing new diagnostic or therapeutic 
compositions useful in the treatment of disorders associated with alterations in the expression 
of members of OR family-like proteins. Nucleic acids, polypeptides, antibodies, and other 
compositions of the present invention are useful in the treatment and/or diagnosis of a variety 

20 of diseases and pathologies, including by way of nonlimiting example, those involving 
neurogenesis, cancer and wound healing. 

Hydrophobicity analysis confinns the prediction of the presence of seven 
transmembrane domains in NOV 14. PSORT analysis predicts that NOV 14 is likely localized 
in the plasma membrane. Likewise, SignalP analysis indicates that there is most likely a 

25 cleavage site between positions 44 and 45. 

Possible SNT* Position(s) include: 

Cons.Pos.; 324 Depth: 23 Change: G > A 
Putative Allele Freq.: 0.130 
30 -> I26604820(+,i) unrev. Fpos: 372 
-> 128715801(+,i) unrev. Fpos: 407 
-> 128903077(+ i) unrev. Fpos: 396 

Cons.Pos.: 429 Depth: 21 Change: A > G 
35 Putative Allele Freq.: 0.095 

-> 128715801(+,i) unrev. Fpos: 512 
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-> 128903077(+,j) unrev. Fpos: 501 
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Cons.Pos.: 493 Depth: 30 Change: T > - 

Putative Allele Freq.: 0.100 
5 -> 128784002(-,i) unrev. Fpos: 595 
-> 128784101(-,i) unrev. Fpos: 592 
-> 1 287841 68(-,i) unrev. Fpos: 590 

Cons.Pos.: 510 Depth: 28 Change: A > - 
10 Putative Allele Freq.: 0.071 

-> 1 2660473 l(+,i) unrev. Fpos: 558 
-> 128903043(+,i) unrev. Fpos: 591 

Cons.Pos.: 721 Depth: 18 Change: G> A 
15 Putative Allele Freq.: 0.111 

-> 126604674(-,i) unrev. Fpos: 321 
-> 126604747(-,i) unrev. Fpos: 330 

Cons.Pos.: 760 Depth: 18 Change: OT 
20 Putative Allele Freq.: 0.222 

-> 126604632(-,i) unrev. Fpos: 280 
-> 126604646(-,i) unrev. Fpos: 288 
-> 126604705(-,i) unrev. Fpos: 287 
-> 126604806(-,i) unrev. Fpos: 287 



25 



30 



Table 52 shows a multiple sequence alignment of NOV 1-1 4 polypeptides with a 
known human olfactory receptor, family 2, subfamily S, member 2 (GenBank Accession No.: 
NP_063950), indicating the homology between the present invention and known members of a 
protein family. 

TABLE 52 

^^0V8 KZU^DNVTAVFQFLLIG:S-NYPQWRDTrrTLVLi:YLSTL._GNGFi::FLIHF 
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^^'ov^ hdnvtavfqfllig_s-nypqwrdt[Ttlvli:ylstl^gngf!;:flihf 

^^0V9 MAMDNVTAVFQFLLIG: S-NYPQWRDTFFTLVLI _ YLSTL_>GNGFI :: FLI HF 

^^0V13 MAMDNVTAVFQFLLIG- S-NYPQWRDTFFTLVLI :YLSTL1GNGF;::FLIHF 

t'^OV^ MEKANETSPVMGFVLLR_.S-AHPELEKT1-FVLILLLYLVILLGNGV__LVT1L 

5 Human_OLF MCFVLLRl^S- AH PELEKT i ^FVLI LLl , YLVI L^GNGV,. : LVTIL 

f^^0V14 MEKANETSPVMGFVLLR-.S-AHPELEKTFFVLILLI.YLVILl.GNGV:." LVTIL 

r'^ovi2 mekanetspvmgfvllg:.s-ahp£lektffvlill::ylvil-.gngv: :lvtil 

^^0V3 MEPLNRT-EVSEFFLKGL'S-GYPALEHL:.FPLCSAL'YLVTL:.GNTA-LAVSVL 

^^ow2 meplnrt-evsefflkgfs-gypalehli.fplcsai:ylvtl:.gnta_lavsvl 

1 0 Novi meplnrt-evsefflkg rs-GYPALEHLLFPLCSA! :ylvtl_.gnta: ! :avsvl 

f-^ov6 melwnyhsmelwnftlgsgfilvg-L-mdsgspel:.catiti^yllal-Smgl:._,laitm 

^^ov5 melwnftlgsgfilvg:l-ndsgspellcatitilyllal:sngli.:.laitm 

^^OVll LETTNTTGFVNEFILLGFF-CRWEIQILI^FVVFSL: YLLTL..GNTS: ICAVWS 

f^OVlO MSVIEANNISGPVSEFILLGr'PACCRETKIL_FVVFSL- YLLTLi:GNTS- ICAVWS 



N0V8 dpnlhtp: YrrLs:._.SF_:_ :.cygtasmpqalvhcfsthpylsyprcla. tsvs_.;.latae 
dpnlhtp: YrrLs:._.sF:.. -.cygtasmpqalvhcfsthpy:,syprclA': tsvs-.;-.lat;-.e 

20 N0V9 dpnlhtf_ Yr[xs: _.SF_: lcygtasmpqalvhcf^sthpy-^syprcla! tsvsl;-.lat.-,e 

^^ovi3 dpnlhtp: yells:. ^sf_.- -.cygtasmpqalvhclsthpyi.syprcla' tsvs^. .lat/.e 

N0V4 DSRLHTPi:YLLLG:"_.SF_L ^ CFTTSSVPLVLDS Fl^TPQET SFSACAV^ ^4ALS^■■^MAG .*E 

Human_OLF DSRLHTPl :YI 1'LG:._,SF.:_ 1 CFTTSSVFLVLDS F;.TPQET . SFSACAV'' MALS L.-.MAG^ 'E 

NOVI 4 DSRLHTPI;YI"LLG::..SF^: -CFTTSSVPLVLDSF_.TPQET_SFSACAVvMALSr.--.MAG _ E 

25 N0V12 DSRLHTPi:YrixG::^SF_: :cfttssvplvldsfltpqet: sfsacav,.malsl;-.mag'- e 

N0V3 DIHLHTP\-YrFLG: -.ST_: 1 CYTPTFVFLMLVHL:.SSRKT : SFAVCAI vMCLS-./TGS'-E 

I'^0V2 DIHLHTP-. VrL'LG:-:.STL' : CYTFTFVPLMLVHL_.SSRKT 1 S FAVCAl /MCLS . ,.;^TGS7E 

NOVI DIHLHTP-.-YFFLG:.^ST:.: :CYTPTFVPLMLVHL:.SSRKT_ SFAVCAI vMCLS_.rTGS :'E 

N0V6 EARLHMPLYLLLG': :.SLL. :.LFTSVVTPKALADF_.RRENT_ SFGGCAL'JMFLA^'/MGG/.E 

30 N0V5 earlhmp!-:yl:.lg-: :.sl!::.llftsvvtpkaladflrrent:sfggcalvMfla^vmgg;.£ 

NOVll SQKLHTPi:Y::.LA::rSFLZ ICCVSSDVPIMAANL: SQTQS: SCAGCLLr-FYF-I-\:'MCA.--E 

NOVIC SQKLHTPi-:Y::.LA:-['SF_- :CCISSDVP-MLANL:SHIKS: SYAGCLL. FFY-FJMCjA-.E 
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NOV 8 
N0V7 
NOV 9 
NOV 13 
NOV 4 

Human_OLF 

NOVI 4 

NOVI 2 

N0V3 

N0V2 

NOVI 

N0V6 

NOV 5 

NOVll 

NOVIO 



cl_.l; 
cl_.l; 
cl:.l; 
cl_.l; 
cli^l: 

CL^L 

cell 

CLL.L 
CL_.L 

cell;- 
cl-,l;- 
dl_l; 
dl:.L-- 
clfl:- 

GYL'L^ 



-AM.- V DRV v.- 

^-AM.-.ydrvv; 

-JU^.-.VDRVV; 
--AM."-. ! DRVV; 

:mm;-.fdryv.- 

5MM.-.FDRYV.- 

■;mm;-.fdryv.- 
■:MM.-j:DRYv; 
■-.it.-.vdryl.- 
•'.it-.vdryl; 
it;-.i dryl; 

FM.- i DRYV.- 
FMAi DRYV.- 
VM.:FDRFP;: 

VM-- fdrfl: 



-ISNPLRYSV 
-ISNPLRYSV* 
.ISNPLRYSV 
.ISNPLRYSV 
.ICNPLRYSV . 
.ICNPLRYSV: 
ICNPLRYSV. 
ICNPLRYSV: 
ICQPLRYHV. 
ICQrLRYHV. 

icqplryhv: 
ichpltymt: 
ichpltymt: 
icrplhypt: 

ICRPLHYPT'. 



■■mngpvcvc_ 
■mngpvcvc: 
mngpvcvc: 
'mngpvcvc: 

MSKAAYMPi-. 

mskaaymp!- 
mskaaympi 
msk-aayvpi, 
.mshrlcvl:_ 
:mshrlcvl_ 
;Mshrlcvl: 

■MSSRACWLr; 
.MSSRACWLf : 
.MTHHVCAHr 
MTHHLCVRL 



.vatswgts-lvltamlilsl.-'.lhfcga 
.vatswgts-lvltamlilslp.lhfcga 
.vatswgts-lvltamlilsl:".lhfcga 
.vatswgts-lvltamlilsl---lhfcga 
:aasswaiggaasvvhtslaI': lpfcgd 
:aasswaiggaasvvhtslai:,lpfcgd 

:AASSWAIGGAASVVHTSLAIvLPFCGD 

aasswaiggaasvvhtslai-: lpfcgd 
,mgaawvlcllksvtemvism:-.lpfcgh 
.mgaawvlcllksvtemvism.-.lpfcgh 

,MGAJ\WVLCLLKSVTEMVISM:\LPFCGH 
VATSWILASLSALIYTVYTM.iYPFCRA 

vatswilaslsaliytvytm:!ypfcra 
vifcwvggclwlltpltliscvlfcgp 
vafcraggflsilmpavlms? vpfcgp 
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NOV 8 
NOV7 
NOV 9 
NOV 13 
NOV 4 

Human_OLF 

NOV 14 

N0V12 

NOV3 

NOV2 

NOVl 

NOV 6 

N0V5 

NOVll 

NOVIO 



NOV 8 
N0V7 
NOV 9 
NOVl 2 
NOV 4 

Human_OLF 
NOVl 4 
NOVl 2 
NOV 3 
NOV 2 
NOVl 
NOV 6 
NOV 5 
NOVll 
NOVIO 



QGRLKAr 

QGRLKAr 
QGRLKAF 
EGRKKVr 
EGRKKVi 
EGRKKVf 
EGRKKVL 
ARCCKA! 
ARCCKAF 
ARCCKAl 
EGRKKAl 

egrkka: 

LGRHKAL 
SGRNKAF 



'TTCGSh: 
■ttcgsh: 
'ttcgsh: 
ttcgsh: 
■stcsah: 
'Stcsah: 
'stcsah: 
•stcsah: 
"stclah: 
'Stclah: 
stclah: 
,vtcssh: 
,vtcssh: 
stcgch: 

'STCASHi 



.TVVTIFYG. 
.TVVTIFYG. 
.TVVTIFYG. 
.TVVTIFYG. 
.TVVIVFYG' 
.TVVIVFYG" 
.TVVIVFYG' 
.TVVIVFYG' 
.-AVVLLFYG' 
.AVVLLFYG' 
..AVVLLFYG' 
.TVVGMFYG: 
•TVVGMFYG. 
AVVSLFYG. 
'LVVSFFYG. 
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:aismymktqsks yfdqd::fis" tygaltpm^. 

^AISMYMKTQSKS YPDQDl-FI S FYGALTPM:.. 

.'AISMYMKTQSKS SPDQDVFI S i YGALTPM: . 

-AISMYMKTQSKS S?DQD::FIS' ^FYGALTPM. 

:'Lffmygkpkskdsmgadkedlsd::li ?: i ygvvtpm_. 
:^lffmygkpkskdsmgadkedlsd;:lif:.,fygvvtpm_, 
;lffmygkpkskdsmgadkedlsd::li?:.ltgvvtpm.... 
:'LFfmygkpkskdsmgadkedlsd;:li?il-ygvvtpm:. 

/IIFMYLKPKSKE AHISD- VFT" _YAMVTTM_. 

TIFMYLKPKSKE AHISD:' VFT _.yamvttm.. 

niFMYLKPKSKE AHI Si):- VFT / l.YAMVTTM.. 

-jvtfmyvlpssfh strqd: : 1 1 sv r YTi vtpaI: 

^-atfmy^vlpssfh strqd: : us'. tytivtpa-. 

:lmvmyvspgsgd yhgik;-:fvt:.. :-ytlstpff 

■VMVMYVSPGSRS R?GTQ::FVT1l YCTATPFr 



npliyslr:':k: "vkrai_-.;-;vmlkrt (seq id no: 

npliysi,r:-:k. . krai:- ::vmlkrt (SEQ id no: 

npliys:.r::k_ . KRAI:' "-:vmlkrt (seq id 

npliys:.r::k: . KRAi: - vmlkrt {Seq id 

NPIIYS:.R::k: '.'KAAVr r.LLRPKGFTQ {SEQ ID 

n?iiys::.r::k: ";kaav:-;:-llrpkgftq (seq id 

npiiyslr::k- .KAAv:-:.:-.LLRPKGFTQ (SEQ id 

npiiys:.r::k: /kaav:-.:.llrpkgftq (Seq id 

nptiysy,r::k_- ;keaa:-;:vwgrsrasr (seq id 

nptiys:.r:;K:£\"KEaj\:-,::vwgrsrasr — - — (seq id no: 

nptiys:.r::k:iVKeaa:-.::vwgrsrasr (Seq id no: 

NPLIYS1.R::Kz . MRALr-.-'VLGKYMLPAHSTL — (SEQ ID NO: 

npliys:.r::kivmral.~,?.vlgkymlpahstl — (seq id no: 

npliyse-r::k:kkeal:::<flrn rhtvd (seq id no: 

npltys:.w::kj[:tdal:-::-:vlgvpskeiywntlk (seq id no: 



NO: 
NO: 
NO: 
NO: 
NO: 
NO: 
NO: 



15) 
13) 
17) 
23) 
7) 

101] 

27) 

23) 

4) 

4) 

2) 

11) 

9) 

21) 

19) 



40 



45 
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Where indicates a single, fully conserved residue, indicates conservation of strong 
groups, and indicates conservation of weak groups, and Human_OLF is a known human 
olfactory receptor, family 2, subfamily S, member 2 (GenBank Accession No.: NP_063950). 

The nucleic acids and proteins of the invention are useful in potential therapeutic 
applications implicated in disorders of the neuro-olfactory system, such as those induced by 
trauma, surgery and/or neoplastic disorders. For example, a cDNA encoding the olfactory 
receptor protein may be useful in gene therapy for treating such disorders, and the olfactory 
receptor protein may be useful when administered to a subject in need thereof. By way of 
nonlimiting example, the compositions of the present invention will have efficacy for 
treatment of patients suffering from disorders of the neuro-olfactory system. The novel 
nucleic acids encoding olfactory receptor protein, and the olfactory receptor protein of the 
invention, or fragments thereof, may further be useful in the treatment of adenocarcinoma; 
lymphoma; prostate cancer; uterus cancer, immune response, AIDS, asthma, Crohn's disease, 
multiple sclerosis, treatment of Albright hereditary ostoeodystrophy, development of powerful 
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assay system for functional analysis of various human disorders which will help in 

understanding of pathology of the disease, and development of new drug targets for various 

disorders. They may also be used in diagnostic applications, wherein the presence or amount 

of the nucleic acid or the protein are to be assessed. These materials are further useful in the 

5 generation of antibodies that bind immunospecifically to the novel substances of the invention 

for use in therapeutic or diagnostic methods. 

NOVX Nucleic Acids 

The nucleic acids of the invention include those that encode a NOVX polypeptide or 
10 protein. As used herein, the terms polypeptide and protein are interchangeable. 

In some embodiments, a NOVX nucleic acid encodes a mature NOVX polypeptide. As 
used herein, a "mature" form of a polypeptide or protein described herein relates to the product 
of a naturally occurring polypeptide or precursor form or proprotein. The naturally occurring 
polypeptide, precursor or proprotein includes, by way of nonlimiting example, the full-length 

1 5 gene product, encoded by the corresponding gene. Alternatively, it may be defined as the 

polypeptide, precursor or proprotein encoded by an open reading frame described herein. The 
product "mature" form arises, again by way of nonlimiting example, as a result of one or more 
naturally occurring processing steps that may take place within the cell in which the gene 
product arises. Examples of such processing steps leading to a '^mature" form of a polypeptide 

20 or protein include the cleavage of the N-terminal methionine residue encoded by the initiation 
codon of an open reading frame, or the proteolytic cleavage of a signal peptide or leader 
sequence. Thus a mature form arising from a precursor polypeptide or protein that has 
residues 1 to N, where residue 1 is the N-terminal methionine, would have residues 2 through 
N remaining after removal of the N-terminal methionine. Alternatively, a mature form arising 

25 from a precursor polypeptide or protein having residues 1 to N, in which an N-terminal signal 
sequence from residue 1 to residue M is cleaved, would have the residues from residue M+1 to 
residue N remaining. Further as used herein, a "mature" form of a polypeptide or protein may 
arise from a step of post-translational modification other than a proteolytic cleavage event. 
Such additional processes include, by way of non-limiting example, glycosylation, 

30 myristoylation or phosphorylation. In general, a mature polypeptide or protein may result 
from the operation of only one of these processes, or a combination of any of them. 
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Among the NOVX nucleic acids is the nucleic acid whose sequence is provided in 

SEQIDNO: 1,3,5,6,8, 10, 12, 14, 16, 18, 20, 22, 24, or 26, or a fragment thereof 

Additionally, the invention includes mutant or variant nucleic acids of SEQ ID NO: 1, 3, 5, 6, 

8, 10, 12, 14, 16, 1 8, 20, 22, 24, or 26, or a fragment thereof, any of whose bases may be 

5 changed from the corresponding bases shown in SEQ ID NO: 1, 3, 5, 6, 8, 10, 12, 14, 16, 18, 

20, 22, 24, or 26, while still encoding a protein that maintains at least one of its NOVX-like 

activities and physiological functions (i.e., modulating angiogenesis, neuronal development). 

The invention further includes the complement of the nucleic acid sequence of SEQ ID NO: 1, 

3, 5, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, or 26, including fragments, derivatives, analogs and 

10 homologs thereof The invention additionally includes nucleic acids or nucleic acid fragments, 

or complements thereto, whose structures include chemical modifications. 

One aspect of the invention pertains to isolated nucleic acid molecules that encode 

NOVX proteins or biologically active portions thereof Also included are nucleic acid 

I fragments sufficient for use as hybridization probes to identify NOVX-encoding nucleic acids 

1 5 (e.g., NOVX mRNA) and fragments for use as polymerase chain reaction (PGR) primers for 

the amplification or mutation of NOVX nucleic acid molecules. As used herein, . the term 

"nucleic acid molecule" is intended to include DNA molecules (e.g., cDNA or genomic DNA), 

RNA molecules (e.g., mRNA), analogs of the DNA or RNA generated using nucleotide 

analogs, and derivatives, fragments and homologs thereof The nucleic acid molecule can be 

20 single-stranded or double-stranded, but preferably is double-stranded DNA. 

'Trobes" refer to nucleic acid sequences of variable length, preferably between at least 

about 1 0 nucleotides (nt), 100 nt, or as many as about, e.g., 6,000 nt, depending on use. 

Probes are used in the detection of identical, similar, or complementary nucleic acid 

sequences. Longer length probes are usually obtained ft*om a natural or recombinant source, 

25 are highly specific and much slower to hybridize than oligomers. Probes may be single- or 

double-stranded and designed to have specificity in PGR, membrane-based hybridization 

technologies, or ELISA-like technologies. 

An "isolated" nucleic acid molecule is one that is separated from other nucleic acid 

molecules that are present in the natural source of the nucleic acid. Examples of isolated 

30 nucleic acid molecules include, but are not limited to, recombinant DNA molecules contained 

in a vector, recombinant DNA molecules maintained in a heterologous host cell, partially or 

substantially purified nucleic acid molecules, and synthetic DNA or RNA molecules. 
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Preferably, an "isolated" nucleic acid is free of sequences which naturally flank the nucleic 

acid (i.e,, sequences located at the 5' and 3' ends of the nucleic acid) in the genomic DNA of 

the organism from which the nucleic acid is derived. For example, in various embodiments, 

the isolated NOVX nucleic acid molecule can contain less than about 50 kb, 25 kb, 5 kb, 4 kb, 

5 3 kb, 2 kb, 1 kb, 0.5 kb or 0.1 kb of nucleotide sequences which naturally flank the nucleic 

acid molecule in genomic DNA of the cell from which the nucleic acid is derived. Moreover, 

an "isolated" nucleic acid molecule, such as a cDNA molecule, can be substantially free of 

other cellular material or culture medium when produced by recombinant techniques, or of 

chemical precursors or other chemicals when chemically synthesized. 

10 A nucleic acid molecule of the present invention, e,g., a nucleic acid molecule having 

the nucleotide sequence of SEQ ID NO: 1 , 3, 5, 6, 8, 1 0, 1 2, 1 4, 1 6, 1 8, 20, 22, 24, or 26, or a 

complement of any of this nucleotide sequence, can be isolated using standard molecular 

biology techniques and the sequence information provided herein. Using all or a portion of the 

nucleic acid sequence of SEQ ID NO: 1,3,5,6, 8, 10, 12, 14, 16, 18,20,22,24, or 26, as a 

1 5 hybridization probe, NOVX nucleic acid sequences can be isolated using standard 

hybridization and cloning techniques (e.g., as described in Sambrook et aL, eds., MOLECULAR 

Cloning: A Laboratory Manual Ed., Cold Spring Harbor Laboratory Press, Cold 

Spring Harbor, NY, 1989; and Ausubel, et aL, eds.. Current Protocols in Molecular 

Biology, John Wiley & Sons, New York, NY, 1993.) 

20 A nucleic acid of the invention can be amplified using cDNA, mRNA or alternatively, 

genomic DNA, as a template and appropriate oligonucleotide primers according to standard 

PCR amplification techniques. The nucleic acid so amplified can be cloned into an 

appropriate vector and characterized by DNA sequence analysis. Furthermore, 

oligonucleotides corresponding to NOVX nucleotide sequences can be prepared by standard 

25 synthetic techniques, e.g., using an automated DNA synthesizer. 

As used herein, the term '^oligonucleotide" refers to a series of linked nucleotide 

residues, which oligonucleotide has a sufficient number of nucleotide bases to be used in a 

PCR reaction. A short oligonucleotide sequence may be based on, or designed from, a 

genomic or cDNA sequence and is used to amplify, confirm, or reveal the presence of an 

30 identical, similar or complementary DNA or RNA in a particular cell or tissue. 

Oligonucleotides comprise portions of a nucleic acid sequence having about 10 nt, 50 nt, or 

100 nt in length, preferably about 15 nt to 30 nt in length. In one embodiment, an 
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oligonucleotide comprising a nucleic acid molecule less than 100 nt in length would further 

comprise at lease 6 contiguous nucleotides of SEQ ID NO: 1, 3, 5, 6, 8, 10, 12, 14, 16, 18, 20, 

22, 24, or 26, or a complement thereof Oligonucleotides may be chemically synthesized and 

may be used as probes. 

5 In another embodiment, an isolated nucleic acid molecule of the invention comprises a 

nucleic acid molecule that is a complement of the nucleotide sequence shown in SEQ ID NO: 
1, 3, 5, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, or 26, or a portion of this nucleotide sequence. A 
nucleic acid molecule that is complementary to the nucleotide sequence shown in SEQ ID 
NO: 1, 3, 5, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, or 26 is one that is sufficiently complementary 
10 to the nucleotide sequence shown in SEQ ID NO: 1, 3, 5, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 
or 26 that it can hydrogen bond with little or no mismatches to the nucleotide sequence shown 
in SEQ ID NO: 1, 3, 5, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, or 26, thereby forming a stable 
duplex. 

As used herein, the term "complementary" refers to Watson-Crick or Hoogsteen base 
15 pairing between nucleotide units of a nucleic acid molecule, and the term '^binding'* means the 
physical or chemical interaction between two polypeptides or compounds or associated 
polypeptides or compounds or combinations thereof. Binding includes ionic, non-ionic. Von 
der Waals, hydrophobic interactions, etc. A physical interaction can be either direct or 
indirect. Indirect interactions may be through or due to the effects of another polypeptide or 
20 compound. Direct binding refers to interactions that do not take place through, or due to, the 
effect of another polypeptide or compound, but instead are without other substantial chemical 
intermediates. 

Moreover, the nucleic acid molecule of the invention can comprise only a portion of 
the nucleic acid sequence of SEQ ID NO: 1, 3, 5, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, or 26, 

25 e.g., a fragment that can be used as a probe or primer, or a fragment encoding a biologically 
active portion of NOVX. Fragments provided herein are defined as sequences of at least 6 
(contiguous) nucleic acids or at least 4 (contiguous) amino acids, a length sufficient to allow 
for specific hybridization in the case of nucleic acids or for specific recognition of an epitope 
in the case of amino acids, respectively, and are at most some portion less than a full length 

30 sequence. Fragments may be derived from any contiguous portion of a nucleic acid or amino 
acid sequence of choice. Derivatives are nucleic acid sequences or amino acid sequences 
formed from the native compounds either directly or by modification or partial substitution. 
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Analogs are nucleic acid sequences or amino acid sequences that have a structure similar to, 

but not identical to, the native compound but differs from it in respect to certain components or 

side chains. Analogs may be synthetic or from a different evolutionary origin and may have a 

similar or opposite metabolic activity compared to wild type. 

5 Derivatives and analogs may be full length or other than full length, if the derivative or 

analog contains a modified nucleic acid or ammo acid, as described below. Derivatives or 

analogs of the nucleic acids or proteins of the invention include, but are not limited to, 

molecules comprising regions that are substantially homologous to the nucleic acids or 

proteins of the invention, in various embodiments, by at least about 70%, 80%, 85%, 90%), 

10 95%, 98%o, or even 99%) identity (with a preferred identity of 80-99%o) over a nucleic acid or 

amino acid sequence of identical size or when compared to an aligned sequence in which the 

alignment is done by a computer homology program known in the art, or whose encoding 

nucleic acid is capable of hybridizing to the complement of a sequence encoding the 

aforementioned proteins under stringent, moderately stringent, or low stringent conditions. 

15 See e.g. Ausubel, et al., CURRENT PROTOCOLS IN Molecular Biology, John Wiley & Sons, 
New York, NY, 1993, and below. An exemplary program is the Gap program (Wisconsin 
Sequence Analysis Package, Version 8 for UNIX, Genetics Computer Group, University 
Research Park, Madison, WI) using the default settings, which uses the algorithm of Smith and 
Waterman (Adv. Appl. Math., 1981, 2: 482-489, which is incorporated herein by reference in 

20 its entirety). 

A "homologous nucleic acid sequence" or "homologous amino acid sequence," or 
variations thereof, refer to sequences charactenzed by a homology at the nucleotide level or 
amino acid level as discussed above. Homologous nucleotide sequences encode those 
sequences coding for isoforms of a NOVX polypeptide. Isoforms can be expressed in 

25 different tissues of the same organism as a result of, for example, alternative splicing of RNA. 
Alternatively, isoforms can be encoded by different genes. In the present invention, 
homologous nucleotide sequences include nucleotide sequences encoding for a NOVX 
polypeptide of species other than humans, including, but not limited to, mammals, and thus 
can include, e.g., mouse, rat, rabbit, dog, cat cow, horse, and other organisms. Homologous 

30 nucleotide sequences also include, but are not limited to, naturally occurring allelic variations 
and mutations of the nucleotide sequences set forth herein. A homologous nucleotide 
sequence does not, however, include the nucleotide sequence encoding human NOVX protein. 
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Homologous nucleic acid sequences include those nucleic acid sequences that encode 

conservative amino acid substitutions (see below) in SEQ ID NO: 2, 4, 7, 9, 11, 13, 15, 1 7, 19, 

21, 23, 25, or 27, as well as a polypeptide having NOVX activity. Biological activities of the 

NOVX proteins are described below, A homologous amino acid sequence does not encode the 

5 amino acid sequence of a human NOVX polypeptide. 

The nucleotide sequence determined from the cloning of the human NOVX gene 

allows for the generation of probes and primers designed for use in identifying and/or cloning 

NOVX homologues in other cell types, e.g., from other tissues, as well as NOVX homologues 

from other mammals. The probe/primer typically comprises a substantially purified 

10 oligonucleotide. The oligonucleotide typically comprises a region of nucleotide sequence that 

hybridizes under stringent conditions to at least about 12, 25, 50, 100, 150, 200, 250, 300, 350 

or 400 or more consecutive sense strand nucleotide sequence of SEQ ID NO: 1, 3, 5, 6, 8, 10, 

12, 14, 16, 18, 20, 22, 24, or 26; or an anti-sense strand nucleotide sequence of SEQ ID NO: 

1,3, 5, 6, 8, 10, 12, 14, 16, 18, 20, 22,24, or 26; or of a naturally occurring mutant of SEQ ID 

15 NO: 1, 3, 5, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, or 26. 

Probes based on the human NOVX nucleotide sequence can be used to detect 

transcripts or genomic sequences encoding the same or homologous proteins. In various 

embodiments, the probe further comprises a label group attached thereto, e.g., the label group 

can be a radioisotope, a fluorescent compound, an enzyme, or an enzyme co-factor. Such 

20 probes can be used as a part of a diagnostic test kit for identifying cells or tissue which 

misexpress a NOVX protein, such as by measuring a level of a NOVX-encoding nucleic acid 

in a sample of cells from a subject e.g., detecting NOVX mRNA levels or determining whether 

a genomic NOVX gene has been mutated or deleted. 

A "polypeptide having a biologically active portion of NOVX" refers to polypeptides 

25 exhibiting activity similar, but not necessarily identical to, an activity of a polypeptide of the 

present invention, including mature forms, as measured in a particular biological assay, with or 

without dose dependency. A nucleic acid fragment encoding a "biologically active portion of 

NOVX" can be prepared by isolating a portion of SEQ ID NO: 1, 3,5,6,8, 10, 12, 14, 16, 18, 

20, 22, 24, or 26 that encodes a polypeptide having a NOVX biological activity (biological 

30 activities of the NOVX proteins are described below), expressing the encoded portion of 

NOVX protein (e.g., by recombinant expression in vitro) and assessing the activity of the 

encoded portion of NOVX. For example, a nucleic acid fragment encoding a biologically 
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active portion of NOVX can optionally include an ATP-binding domain. In another 

embodiment, a nucleic acid fragment encoding a biologically active portion of NOVX includes 
one or more regions. 



5 NOVX Variants 

The invention further encompasses nucleic acid molecules that differ from the 
nucleotide sequences shown in SEQ ID NO: 1,3,5,6,8, 10, 12, 14, 16, 18, 20, 22, 24, or 26 
due to the degeneracy of the genetic code. These nucleic acids thus encode the same NOVX 
protein as that encoded by the nucleotide sequence shown in SEQ ID NO: 1, 3, 5, 6, 8, 10, 12, 
10 14, 16, 18, 20, 22, 24, or 26 e.g., the polypeptide of SEQ ID NO: 2,4, 7, 9, 1 1, 13, 15, 1 7, 19, 
21, 23, 25, or 27. In another embodiment, an isolated nucleic acid molecule of the invention 
has a nucleotide sequence encoding a protein having an amino acid sequence shown in SEQ 
ID NO: 2, 4, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, or 27. 

In addition to the human NOVX nucleotide sequence shown in SEQ ID NO: 1, 3, 5, 6, 

15 8, 10, 12, 14, 16, 18, 20, 22, 24, or 26, it will be appreciated by those skilled in the art that 
DNA sequence polymorphisms that lead to changes in the amino acid sequences of NOVX 
may exist within a population (e.g., the human population). Such genetic polymorphism in the 
NOVX gene may exist among individuals within a population due to natural allelic variation. 
As used herein, the terms "gene" and "recombinant gene" refer to nucleic acid molecules 

20 comprising an open reading frame encoding a NOVX protein, preferably a mammalian NOVX 
protein. Such natural allelic variations can typically result in 1-5% variance in the nucleotide 
sequence of the NOVX gene. Any and all such nucleotide variations and resulting amino acid 
polymorphisms in NOVX that are the result of natural allelic variation and that do not alter the 
functional activity of NOVX are intended to be within the scope of the invention. 

25 Moreover, nucleic acid molecules encoding NOVX proteins from other species, and 

thus that have a nucleotide sequence that differs from the human sequence of SEQ ID NO: 1, 
3, 5, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, or 26 are intended to be within the scope of the 
invention. Nucleic acid molecules corresponding to natural allelic variants and homologues of 
the NOVX cDNAs of the invention can be isolated based on their homology to the human 

30 NOVX nucleic acids disclosed herein using the human cDNAs, or a portion thereof, as a 
hybridization probe according to standard hybridization techniques under stringent 
hybridization conditions. For example, a soluble human NOVX cDNA can be isolated based 
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on its homology to human membrane-bound NOVX. Likewise, a membrane-bound human 

NOVX cDNA can be isolated based on its homology to soluble human NOVX. 

Accordingly, in another embodiment, an isolated nucleic acid molecule of the 

^ invention is at least 6 nucleotides in length and hybridizes under stringent conditions to the 

5 nucleic acid molecule comprising the nucleotide sequence of SEQ ID NO: 1, 3, 5, 6, 8, 10, 12, 

14, 16, 1 8, 20, 22, 24, or 26. In another embodiment, the nucleic acid is at least 10, 25, 50, 

100, 250, 500 or 750 nucleotides in length. In another embodiment, an isolated nucleic acid 

molecule of the invention hybridizes to the coding region. As used herein, the term 

I "hybridizes under stringent conditions" is intended to describe conditions for hybridization and 

10 washing under which nucleotide sequences at least 60% homologous to each other typically 

remain hybridized to each other. 

Homologs (i.e., nucleic acids encoding NOVX proteins derived from species other than 

human) or other related sequences (e.g., paralogs) can be obtained by low, moderate or high 

stringency hybridization with all or a portion of the particular human sequence as a probe 

1 5 using methods well knov^ in the art for nucleic acid hybridization and cloning. 

As used herein, the phrase "stringent hybridization conditions" refers to conditions 

under which a probe, primer or oligonucleotide will hybridize to its target sequence, but to no 

other sequences. Stringent conditions are sequence-dependent and will be different in 

different circumstances. Longer sequences hybridize specifically at higher temperatures than 

20 shorter sequences. Generally, stringent conditions are selected to be about 5*^C lower than the 

thermal melting point (T J for the specific sequence at a defined ionic strength and pH. The 

Tm is the temperature (under defined ionic strength, pH and nucleic acid concentration) at 

which 50% of the probes complementary to the target sequence hybridize to the target 

sequence at equilibrium. Since the target sequences are generally present at excess, at Tm, 

25 50% of the probes are occupied at equilibrium. Typically, stringent conditions will be those in 

which the salt concentration is less than about 1.0 M sodium ion, typically about 0.01 to 1.0 M 

sodium ion (or other salts) at pH 7.0 to 8.3 and the temperature is at least about 30°C for short 

probes, primers or oligonucleotides (e.g., 10 nt to 50 nt) and at least about 60°C for longer 

probes, primers and oligonucleotides. Stringent conditions may also be achieved with the 

30 addition of destabilizing agents, such as formamide. 

Stringent conditions are known to those skilled in the art and can be found in CURRENT 

Protocols in Molecular Biology, John Wiley & Sons, N.Y. (1989), 6.3.1-6.3.6. 
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Preferably, the conditions are such that sequences at least about 65%, 70%, 75%, 85%, 90%, 

95%, 98%, or 99% homologous to each other typically remain hybridized to each other. 

A non-limiting example of stringent hybridization conditions is hybridization in a high salt 

buffer comprising 6X SSC, 50 niM Tris-HCl (pH 7.5), 1 mM EDTA, 0.02% PVP, 0.02% 

5 Ficoll, 0.02% BSA, and 500 mg/ml denatured salmon sperm DNA at 65°C. This hybridization 

is followed by one or more washes in 0.2X SSC, 0.01 % BSA at 50°C. An isolated nucleic 

acid molecule of the invention that hybridizes under stringent conditions to the sequence of 

SEQ ID NO: 1 , 3, 5, 6, 8, 1 0, 1 2, 1 4, 1 6, 1 8, 20, 22, 24, or 26 corresponds to a naturally 

occurring nucleic acid molecule. As used herein, a "naturally-occurring" nucleic acid 

10 molecule refers to an RNA or DNA molecule having a nucleotide sequence that occurs in 

nature (e.g., encodes a natural protein). 

In a second embodiment, a nucleic acid sequence that is hybridizable to the nucleic 

acid molecule comprising the nucleotide sequence of SEQ ID NO: 1, 3, 5, 6, 8, 10, 12, 14, 16, 

18, 20, 22, 24, or 26, or fragments, analogs or derivatives thereof, under conditions of 

15 moderate stringency is provided. A non-limiting example of moderate stringency 

hybridization conditions are hybridization in 6X SSC, 5X Denhardt's solution, 0.5% SDS and 

100 mg/ml denatured salmon sperm DNA at 55''C, followed by one or more washes in 

IX SSC, 0.1% SDS at 37°C. Other conditions of moderate stringency that may be used are 

well known in the art. See, e.g., Ausubel et al ^eds.), 1993, CURRENT PROTOCOLS IN 

20 Molecular Biology, John Wiley & Sons, NY, and Kriegler, 1 990, Gene Transfer and 

Expression, A Laboratory Manual, Stockton Press, NY. 

In a third embodiment, a nucleic acid that is hybridizable to the nucleic acid molecule 

comprising the nucleotide sequence of SEQ ID NO: 1, 3, 5, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 

or 26, or fragments, analogs or derivatives thereof, under conditions of low stringency, is 

25 provided. A non-limiting example of low stringency hybridization conditions are 

hybridization in 35% formamide, 5X SSC, 50 mM Tris-HCl (pH 7.5), 5 mM EDTA, 0.02% 

PVP, 0.02% Ficoll, 0.2% BSA, 100 mg/ml denatured salmon sperm DNA, 10% (wt/vol) 

dextran sulfate at 40°C, followed by one or more washes in 2X SSC, 25 mM Tris-HCl (pH 

7.4), 5 mM EDTA, and 0.1% SDS at 50°C. Other conditions of low stringency that may be 

30 used are well known in the art (e.g., as employed for cross-species hybridizations). See, e.g., 

Ausubel et al (^eds.), 1993, Current Protocols in Molecular Biology, John Wiley & 
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Sons, NY, and Kriegler, 1990, Gene TRANSFER and EXPRESSION, A Laboratory Manual, 
Stockton Press, NY; Shilo and Weinberg, 1981, Proc Natl Acad Sci USA 78: 6789-6792. 

Conser\^ative mutations 

5 In addition to naturally-occurring allelic variants of the NOVX sequence that may exist 

in the population, the skilled artisan will further appreciate that changes can be introduced by 
mutation into the nucleotide sequence of SEQ ID NO: U 3, 5, 6, 8, 10, 12, 14, 16, 18, 20, 22, 
24, or 26, thereby leading to changes in the amino acid sequence of the encoded NOVX 
protein, without altering the functional ability of the NOVX protein. For example, nucleotide 

10 substitutions leading to amino acid substitutions at "non-essential" amino acid residues can be 
made in the sequence of SEQ ID NO: 1, 3, 5, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, or 26. A 
"non-essential" amino acid residue is a residue that can be altered from the wild-type sequence 
of NOVX without altering the biological activity, whereas an "essential" amino acid residue is 
required for biological activity. For example, amino acid residues that are conserved among 

15 the NOVX proteins of the present invention, are predicted to be particularly unamenable to 
alteration. 

Another aspect of the invention pertains to nucleic acid molecules encoding NOVX 
proteins that contain changes in amino acid residues that are not essential for activity. Such 
NOVX proteins differ in amino acid sequence from SEQ ID NO: 2, 4, 7, 9, 1 1, 13, 15, 17, 19, 

20 21, 23, 25, or 27, yet retain biological activity. In one embodiment, the isolated nucleic acid 
molecule comprises a nucleotide sequence encoding a protein, wherein the protein comprises 
an amino acid sequence at least about 75% homologous to the amino acid sequence of SEQ ID 
NO: 2, 4, 6, or 8. Preferably, the protein encoded by the nucleic acid is at least about 80% 
homologous to SEQ ID NO: 2, 4, 7, 9, 1 1, 13, 15, 17, 19, 21, 23, 25, or 27, more preferably at 

25 least about 90%, 95%, 98%, and most preferably at least about 99% homologous to SEQ ID 
NO: 2, 4, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, or 27. 

An isolated nucleic acid molecule encoding a NOVX protein homologous to the 
protein of can be created by introducing one or more nucleotide substitutions, additions or 
deletions into the nucleotide sequence of SEQ ID NO: 1, 3, 5, 6, 8, 10, 12, 14, 16, 18, 20, 22, 

30 24, or 26, such that one or more amino acid substitutions, additions or deletions are introduced 
into the encoded protein. 
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Mutations can be introduced into the nucleotide sequence of SEQ ID NO: 1, 3, 5, 6, 8, 

10, 12, 14, 16, 18, 20, 22, 24, or 26 by standard techniques, such as site-directed mutagenesis 

and PCR-mediated mutagenesis. Preferably, conservative amino acid substitutions are made ai 

one or more predicted non-essenlial amino acid residues. A "conservative amino acid 

substitution" is one in which the amino acid residue is replaced with an amino acid residue 

having a similar side chain. Families of amino acid residues having similar side chains have 

been defmed in the art. These families include amino acids with basic side chains (e.g.. lysine, 

arginine, histidine), acidic side chains (eg., aspailic acid, glutamic acid), uncharged polar side 

chains (e.g., glycine, asparagine, glutamine, serine, threonine, tyrosine, cysteine), nonpolar 

side chains (e.g., alanine, valine, leucine, isoleucine, proline, phenylalanine, methionine, 

tryptophan), beta-branched side chains (e.g., threonine, valine, isoleucine) and aromatic side 

chains (e.g., tyrosine, phenylalanine, tryptophan, histidine). Thus, a predicted nonessential 

amino acid residue in NOVX is replaced with another amino acid residue from the same side 

cham family. Alternatively, in another embodiment, mutations can be introduced randomly 

along all or part of a NOVX coding sequence, such as by saturation mutagenesis, and the 

resultant mutants can be screened for NOVX biological activity to identify mutants that retain 

activity. Following mutagenesis of SEQ ID NO: 1 , 3, 5, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, or 

26 the encoded protein can be expressed by any recombinant technology known in the art and 

the activity of the protein can be determined. 

In one embodiment, a mutant NOVX protein can be assayed for (1) the ability to fomi 

protein:protein interactions with other NOVX proteins, other cell-surface proteins, or 

biologically active portions thereof, (2) complex formation between a mutant NOVX protein 

and a NOVX receptor; (3) the ability of a mutant NOVX protein to bind to an intracellular 

target protein or biologically active portion thereof; (e.g., avidin proteins); (4) the ability to 

bind NOVX protein; or (5) the ability to specifically bind an anti-NOVX protein antibody. 

Antisense INOVX Nucleic Acids 

Another aspect of the invention pertains to isolated antisense nucleic acid molecules 
that are hybridizable to or complementary to the nucleic acid molecule comprising the 
nucleotide sequence of SEQ ID NO: 1,3,5, 6, 8, 1 0, 1 2, 1 4, 1 6, 1 S, 20, 22, 24, or 26, or 
fragments, analogs or derivatives thereof. An "antisense" nucleic acid comprises a nucleotide 
sequence that is complementary to a "sense" nucleic acid encoding a protein, e,g., 
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complementary to the coding strand of a double-stranded cDNA molecule or complementary 

to an mRNA sequence. In specific aspects, antisense nucleic acid molecules are provided that 

comprise a sequence complementar>' to at least about 10, 25, 50, 100, 250 or 500 nucleotides 

or an entire NOVX coding strand, or to only a portion thereof. Nucleic acid molecules 

5 encoding fragments, homologs, derivatives and analogs of a NOVX protein of SEQ ID NO: 2, 

4, 7, 9, 11, 13, 15, 17, 1 9, 2 1 , 23, 25, or 27 or antisense nucleic acids complementary to a 

NOVX nucleic acid sequence of SEQ ID NO: 1,3, 5, 6, 8, 10, 12, 14, 16,-18,20,22, 24, or 26 

: are additionally provided. 

In one embodiment, an antisense nucleic acid molecule is antisense to a "coding 

10 region" of the coding strand of a nucleotide sequence encoding NOVX. The term "coding 

region" refers to the region of the nucleotide sequence comprising codons which are translated' 

into amino acid residues (e.g,, the protein coding region of human NOVX corresponds to SEQ 

ID NO: 2, 4, 7, 9, 1 1, 13, 15, 17, 19, 21, 23, 25, or 27). In another embodiment, the antisense 

nucleic acid molecule is antisense to a "noncoding region" of the coding strand of a nucleotide 

15 sequence encoding NOVX. The term "noncoding region" refers to 5' and 3' sequences which 

flank the coding region that are not translated into amino acids {i.e,, also referred to as 5* and 3' 

untranslated regions). 

Given the coding strand sequences encoding NOVX disclosed herein (e,g,, SEQ ID 

NO: 1, 3, 5, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, or 26), antisense nucleic acids of the invention 

j 20 can be designed according to the rules of Watson and Crick or Hoogsteen base pairing. The 

! antisense nucleic acid molecule can be complementary to the entire coding region of NOVX 

mRNA, but more preferably is an oligonucleotide that is antisense to only a portion of the 

coding or noncoding region of NOVX mRNA. For example, the antisense oligonucleotide can 

be complementary to the region surrounding the translation start site of NOVX mRNA. An 

25 antisense oligonucleotide can be, for example, about 5, 10, 15, 20, 25, 30, 35, 40, 45 or 50 

nucleotides in length. An antisense nucleic acid of the invention can be constructed using 

chemical synthesis or enzymatic ligation reactions using procedures known in the art. For 

example, an antisense nucleic acid (e.g., an antisense oligonucleotide) can be chemically 

synthesized using naturally occurring nucleotides or variously modified nucleotides designed 

30 to increase the biological stability of the molecules or to increase the physical stability of the 

duplex formed between the antisense and sense nucleic acids, e.g., phosphorothioate 

derivatives and acridine substituted nucleotides can be used. 

105 

BNSDOCID:<WO 0157215A2J_> 



wo 01/57215 PCT/U SO 1/03923 

Examples of modified nucleotides that can be used to generate the antisense nucleic 

acid include: 5-fluorouracil, 5-bromouracil, 5-chlorouracil, 5-iodouracil, hypoxanthine, 

xanthine, 4-acetylcytosine, 5-(carboxyhydroxylmethyl) uracil, 5-carboxymethylaminomethyl- 

2-thiouridine, 5-carboxymethyIaminomethyluracil, dihydrouracil, beta-D-galactosylqueosme, 

5 inosine, N6-isopentenyIadenine, 1 -methylguanine, 1-methylinosine, 2,2-dimethylguanine, 

2-methyladenine, 2-methylguanine, 3-methylcytosine, 5-methylcytosine, N6-adenine, 

7-methylguanine, 5-methylaminomethyluracil, 5-methoxyaminomethyl-2-thiouracil, 

beta-D-mannosylqueosine, 5'-methoxycarboxymethyluracil, 5-methoxyuracil, 

2- methylthio-N6-isopentenyladenine, uracil-5-oxyacetic acid (v), wybutoxosine, pseudouracil, 
10 queosine, 2-thiocytosine, 5-methyl-2-thiouraciI, 2-thiouracil, 4-thiouracil, 5-methyluracil, 

uracil-5-oxyacetic acid niethylester, uracil-5-oxyacetic acid (v), 5-methyl-2-thiouracil, 

3- (3-amino-3-N-2-carboxypropyl) uracil, (acp3)w, and 2,6-diaminopurine. Alternatively, the 
amisense nucleic acid can be produced biologically using an expression vector into which a 
nucleic acid has been subcloned in an antisense orientation (/.e., RNA transcribed from the 

15 inserted nucleic acid will be of an antisense orientation to a target nucleic acid of interest, 
described further in the follov^ing subsection). 

The antisense nucleic acid molecules of the invention are typically administered to a 
subject or generated in situ such that they hybridize with or bind to cellular mRNA and/or 
genomic DNA encoding a NOVX protein to thereby inhibit expression of the protein, e.g., by 

20 inliibiting transcription and/or translation. The hybridization can be by conventional 
nucleotide complementarity to form a stable duplex, or. for example, in the case of an 
antisense nucleic acid molecule that binds to DNA duplexes, through specific interactions in 
the major groove of the double helix. An example of a route of administration of antisense 
nucleic acid molecules of the invention includes direct injection at a tissue site. Alternatively, 

25 antisense nucleic acid molecules can be modified to target selected cells and then administered 
systemically. For example, for systemic administration, antisense molecules can be modified 
such that they specifically bind to receptors or antigens expressed on a selected cell surface, 
e.g., by linking the antisense nucleic acid molecules to peptides or antibodies that bind to cell 
surface receptors or antigens. The antisense nucleic acid molecules can also be delivered to 

30 cells using the vectors described herein. To achieve sufficient intracellular concentrations of 
amisense molecules, vector constructs in which the antisense nucleic acid molecule is placed 
under the control of a strong pol II or pol 111 promoter are preferred. 
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In yet another embodiment, the antisense nucleic acid molecule of the invention is an 

a-anomeric nucleic acid molecule. An a-anomeric nucleic acid molecule forms specific 

double-stranded hybrids with complementary RNA in which, contrary/ to the usual P-units, the 

strands run parallel to each other (Gaultier et ciL {\9S7) Nucleic Acids Res 15: 6625-6641). 

5 The antisense nucleic acid molecule can also comprise a 2'-o-methylribonucleoiide (Inoue er 

al. (\9^1) Nucleic Acids Res 15: 61 31-6148) or a chimeric RNA -DNA analogue (Inoue etal. 

(]987) FEBS Lett 215: 327-330). 

Such modifications include, by way of nonlimiting example, modified bases, and 

nucleic acids whose sugar phosphate backbones are modified or derivaiized. These 

10 modifications are carried out at least in part to enhance the chemical stability of the modified 

nucleic acid, such that they may be used, for example, as antisense binding nucleic acids in 

therapeutic applications in a subject. 



NOVX Ribozymes and PNA moieties 

15 In still another embodiment, an antisense nucleic acid of the invention is a ribozyme. 

Ribozymes are catalytic RNA molecules with ribonuclease activity that are capable of cleaving 
a single-stranded nucleic acid, such as a mRNA, to which they have a complementary region. 
Thus, ribozymes {e.g., hammerhead ribozymes (described in Haselhoff and Gerlach (1988) 
Nature 334:585-591)) can be used to catalytically cleave NOVX mRNA transcripts to thereby 

20 inhibit translation of NOVX mRNA. A ribozyme having specificity for a NOVX-encoding 
nucleic acid can be designed based upon the nucleotide sequence of a NOVX DNA disclosed 
herein (/.e., SEQ ID NO: 1,3,5,6,8, 10, 12, 14, 16, 18, 20, 22, 24, or 26). For example, a 
derivative of a Tetrahymena L-19 IVS RNA can be constructed in which the nucleotide 
sequence of the active site is complementary to the nucleotide sequence to be cleaved in a 

25 NOVX-encoding mRNA. See, e.g., Cech et al. U.S. Pat. No. 4,987,071 ; and Cech et al. U.S. 
Pat. No. 5,1 16,742. Alternatively, NOVX mRNA can be used to select a catalviic RNA 
having a specific ribonuclease activity from a pool of RNA molecules. See, e.g., Bartel et al., 
(1993) 5c/^//r£? 261:141 1-1418. 

Alternatively, NOVX gene expression can be inhibited by targeting nucleotide 

30 sequences complementary to the regulatory region of the NOVX (e.g.. the NOVX promoter 

and/'or enhancers) to fomi triple helical structures that prevent transcription of the NOVX gene 
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in target cells. See generally, Heiene. (]99\) Anricancer Drug Des. 6: 569-84; Helene. et ai 

(1992) /I/;//. A^.K Acad. Sci. 660:27-36; and Maher (1992) Bioassays 14: 807-15. 

In various embodiments, the nucleic acids of NOVX can be modified at the base 

moiety, sugar moiely or phosphate backbone to improve, e.g.. the stability, hybridization, or 

5 solubility of the molecule. For example, the deoxyribose phosphate backbone of the nucleic 

acids can be modified to generate peptide nucleic acids (see Hyrup et al. (1996) Bioorg hded 

Chew 4: 5-23). As used herein, the temis "peptide nucleic acids" or "PNAs" refer to nucleic 

acid mimics, e.g., DNA mimics, in which the deoxyribose phosphate backbone is replaced by 

a pseudopepiide backbone and only the four natural nucleobases are retained. The neutral 

10 backbone of PNAs has been shown to allow for specific hybridization to DNA and RNA under 

conditions of low ionic strength. The synthesis of PNA oligomers can be performed using 

standard solid phase peptide synthesis protocols as described in Hyrup et oL (1996) above; 

Perry-O'Keefe et al. (1996) PNAS 93: 14670-675. 

PNAs of NOVX can be used in therapeutic and diagnostic applications. For example, 

15 PNAs can be used as antisense or antigene agents for sequence-specific modulation of gene 

expression by, e.g., inducing transcription or translation arrest or inliibiting replication. PNAs 

of NOVX can also be used, e.g., in the analysis of single base pair mutations in a gene by, e.g., 

PNA directed PGR clamping; as artificial restriction enzymes when used in combination with 

other enzymes, e.g.. Si nucleases (Hyrup B. (1996) above); or as probes or primers for DNA 

20 sequence and hybridization (Hyrup et al. ( 1 996), above; Perry-O'Keefe ( 1 996), above). 

In another embodiment, PNAs of NOVX can be modified, e.g., to enhance their 

stability or cellular uptake, by attaching lipophilic or other helper groups to PNA, by the 

formation of PNA-DNA chimeras, or by the use of liposomes or other techniques of drug 

delivery known in the art. For example, PNA-DNA chimeras of NOVX can be generated that 

25 may combine the advantageous properties of PNA and DNA. Such chimeras allow DNA 

recognition enzymes, e.g., RNase H and DNA polymerases, to interact with the DNA portion 

while the PNA portion would provide high binding affinity and specificity. PNA-DNA 

chimeras can be linked using linkers of appropriate lengths selected in terms of base stacking. 

number of bonds between the nucleobases, and orientation (Hyrup (1996) above). The 

30 synthesis of PNA-DNA chimeras can be performed as described in Hyrup (1996) above and 

Fmn et al. (1996) Nucl Acids Res 24: 3357-63. For example, a DNA chain can be synthesized 

on a solid support using standard phosphoramidite coupling chemistr>% and modified 
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nucleoside analogs, e,g,, 5'-(4-methoxytrityl) amino-5'-deoxy-lhymidine phosphoramidile, can 

be used between the PNA and the 5* end of DNA (Mag et al, (1989) Niicl Acid Res 17: 

5973-88). PNA monomers are then coupled in a stepwise manner to produce a chimeric 

molecule with a 5' PNA segment and a 3' DNA segment (Finn et al. (1 996) above). 

5 Alternatively, chimeric molecules can be synthesized with a 5' DNA segment and a 3' PNA 

segment. See, Petersen et aL (1975) Bioorg Med Chem Lett 5: 1 1 19-11 124. 

In other embodiments, the oligonucleotide may include other appended groups such as 

peptides {e.g., for targeting host cell receptors /;/ vivo), or agents facilitating transport across 

the cell membrane (see, e.g., Letsinger et aL, 1989, Proc. NatL Acad. Sci. U.S.A. 

10 86:6553-6556; Lemaitre et aL, 1987, Proc. Natl. Acad. Sci. 84:648-652; PCT Publication No. 
W088/09810) or the blood-brain barrier (see, e.g., PCT Publication No. W089/10134). In 
addition, oligonucleotides can be modified with hybridization triggereid cleavage agents (See, 
e.g., Krol et aL, 1988, BioTeclmiques 6:958-976) or intercalating agents. (See, e.g., Zon, 1988, 
Pharm. Res. 5: 539-549). To this end, the oligonucleotide may be conjugated to another 

1 5 molecule, e.g., a peptide, a hybridization triggered cross-linking agent, a transport agent, a 
hybridization-triggered cleavage agent, etc. 

NOVX Polypeptides 

A NOVX polypeptide of the invention includes the NOVX-Iike protein whose 
20 sequence is provided in SEQ ID NO: 2, 4, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, or 27. The 
invention also includes a mutant or variant protein any of whose residues may be changed 
from the corresponding residue shown in SEQ ID NO: 2,4, 7, 9, 1 1, 13, 15, 17, 19,21,23,25, 
or 27 while still encoding a protein that maintains its NOVX-like activities and physiological 
functions, or a functional fragment thereof. In some embodiments, up to 20% or more of the 
25 residues may be so changed in the mutant or variant protein. In some embodiments, the 
NOVX polypeptide according to the invention is a mature polypeptide. 

In general, a NOVX -like variant that preserx'es NOVX-like function includes any 
vanant in which residues at a particular position in the sequence have been substituted by other 
amino acids, and further include the possibility of inserting an additional residue or residues 
30 between two residues of the parent protein as well as the possibility of deleting one or more 
residues from the parent sequence. Any amino acid substitution, insertion, or deletion is 
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encompassed by the invention. In favorable circumstances, the substitution is a conservative 

substitution as defined above. 

One aspect of the invention pertains lo isolated NOVX proteins, and biologically active 
portions thereof, or derivatives, fragments, analogs or homologs thereof. Also provided are 
5 polypeptide fragments suitable for use as nnmunogens to raise anti-NOVX antibodies. In one 
embodiment, native NOVX proteins can be isolated from cells or tissue sources by an 
appropriate purification scheme using standard protein purification techniques. In another 
embodiment, NOVX proteins are produced by recombinant DNA techniques. Alternative to 
recombinant expression, a NOVX protein or polypeptide can be synthesized chemically using 
10 standard peptide synthesis techniques. 

Al^ "isolated" or "purified" protein or biologically active ponion thereof is substantially 
free of cellular material or other contaminating proteins from the cell or tissue source from 
which the NOVX protein is derived, or substantially free from chemical precursors or other 
chemicals when chemically synthesized. The language "substantially free of cellular material" 
15 includes preparations of NOVX protein in which the protein is separated from cellular 
components of the cells from which it is isolated or recombinantly produced. In one 
embodiment, the language "substantially free of cellular material" includes preparations of 
NOVX protein having less than about 30% (by dry weight) of non-NOVX protein (also 
referred to herein as a "contaminating protein"), more preferably less than about 20% of 
20 non-NOVX protein, still more preferably less than about 10% of non-NOVX protein, and most 
preferably less than about 5% non-NOVX protein. When the NOVX protein or biologically 
active ponion thereof is recombinantly produced, it is also preferably substantially free of 
culture medium, i.e., culture medium represents less than about 20%, more preferably less than 
about 10%, and most preferably less than about 5% of the volume of the protein preparation. 
25 The language "substantially free of chemical precursors or other chemicals" includes 

preparations of NOVX protein in which the protein is separated from chemical precursors or 
other chemicals that are involved in the synthesis of the protein. In one embodiment, the 
language "substantially free of chemical precursors or other chemicals" includes preparations 
of NOVX protein having less than about 30% (by dr>/ weight) of chemical precursors or 
30 non-NOVX chemicals, more preferably less than about 20% chemical precursors or 

non-NOVX chemicals, still more preferably less than about 10% chemical precursors or 
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non-NOVX chemicals, and most preferably less than about 5% chemical precursors or 

non-NOVX chemicals. 

Biologically active portions of a NOVX protein include peptides comprising amino 

! acid sequences sufficiently homologous to or derived from the amino acid sequence of the 

5 NOVX protein, e.g., the amino acid sequence shown in SEQ ID NO: 2, 4, 7, 9, 11, 13, 1 5, 1 7, 

19, 21, 23, 25, or 27 that include fewer amino acids than the full length NOVX proteins, and 

i exhibit at least one activity of a NOVX protein. Typically, biologically active portions 

I 

comprise a domain or motif with at least one activity of the NOVX protein. A biologically 
active portion of a NOVX protein can be a polypeptide which is, for example, 10, 25, 50, 100 

10 or more amino acids in length. 

A biologically active portion of a NOVX protein of the present invention may contain 
at least one of the above-identified domains conserx'ed between the NOVX proteins, e.g, TSR 
modules. Moreover, other biologically active portions, in which other regions of the protein 
are deleted, can be prepared by recombinant techniques and evaluated for one or more of the 

1 5 functional activities of a native NOVX protein. 

In an embodiment, the NOVX protein has an amino acid sequence shown in SEQ ID 
^ NO: 2, 4, 7, 9, 1 1, 13, 15, 17, 19, 21, 23, 25, or 27. In other embodiments, the NOVX protein 

is substantially homologous to SEQ ID NO: 2, 4, 7, 9, 1 1, 13, 15, 17, 19, 21, 23, 25, or 27 and 
retains the functional activity of the protein of SEQ ID NO: 2, 4, 7, 9, II, 13, 15, 17, 19, 21, 

20 23, 25, or 27 yet differs in amino acid sequence due to natural allelic variation or mutagenesis, 
as described in detail below. Accordingly, in another embodiment, the NOVX protein is a 
protein that comprises an amino acid sequence at least about 45% homologous to the amino 
acidsequenceofSEQIDNO:2, 4, 7, 9, II, 13, 15, 17, 19, 21, 23, 25, or 27 and retains the 
functionalactivityoftheNOVXproteinsofSEQIDNO:2, 4, 7, 9, 11, 13, 15, 17, 19,21,23, 

25 25, or 27. 

Determining homology between two or more sequence 

To determme the percent homology of two amino acid sequences or of two nucleic 
acids, the sequences are aligned for optimal comparison purposes (e.g., gaps can be introduced 
30 in either of the sequences being compared for optimal alignment between the sequences). The 
amino acid residues or nucleotides at corresponding amino acid positions or nucleotide 
I positions are then compared. When a position in the first sequence is occupied by the same 
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amino acid residue or nucleotide as the corresponding position in the second sequence, then 

the molecules are homologous at that position (i.e., as used herein amino acid or nucleic acid 
"homology" is equivalent to amino acid or nucleic acid "identity"). 

The nucleic acid sequence homology may be determined as the degree of identity 
between two sequences. The homology may be determined using computer programs known 
in the art, such as GAP software provided in the GCG program package. See. Needlemau and 
Wiinsch \910 J Mol Biol 4S: 443-453. Using GCG GAP software with theTollowing settmgs 
for nucleic acid sequence comparison: GAP creation penalty of 5.0 and GAP extension penalty 
of 0.3, the coding region of the analogous nucleic acid sequences referred to above exhibits a 
degree of identity preferably of at least 70%, 75%, 80%, 85%, 90%, 95%), 98%, or 99%, with 
the CDS (encoding) pan of the DNA sequence shown in SEQ ID NO: 1, 3, 5, 6, 8, 10, 12, 14, 
16, IS, 20, 22, 24, or 26. 

The term ^^sequence identity'^ refers to the degree to which two polynucleotide or 
polypeptide sequences are identical on a residue-by-residue basis over a particular region of 
comparison. The term ^'percentage of sequence identity^' is calculated by comparing two 
optimally aligned sequences over that region of comparison, detennining the number of 
positions at which the identical nucleic acid base (e.g., A, T, C, G, U, or I, in the case of 
nucleic acids) occurs in both sequences to yield the number of matched positions, dividing the 
number of matched positions by the total number of positions in the region of comparison (i.e., 
the window size), and multiplying the result by 100 to yield the percentage of sequence 
identity. The term ^'substantial identity" as used herein denotes a characteristic of a 
polynucleotide sequence, wherein the polynucleotide comprises a sequence that has at least 80 
percent sequence identity, preferably at least 85 percent identity and often 90 to 95 percent 
sequence identity, more usually at least 99 percent sequence identity as compared to a 
reference sequence over a comparison region. The term '^percentage of positive residues" is 
calculated by comparing two optimally aligned sequences over that region of comparison, 
determining the number of positions at which the identical and conservative amino acid 
substitutions, as defined above, occur in both sequences to yield the number of matched 
positions, dividing the number of matched positions by the total number of positions in the 
region of comparison (i.e., the window size), and multiplying the result by 100 to yield the 
percentage of positive residues. 
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Chimeric and fusion proteins 

The invention also provides NOVX chimeric or fusion proteins. As used herein, a 

NOVX "chimeric protein" or "fusion protein" comprises a NOVX polypeptide operatively 

linked to a non-NOVX polypeptide. An "NOVX polypeptide" refers to a polypeptide having 

5 an amino acid sequence corresponding to NOVX, whereas a "non-NOVX polypeptide" refers 

to a polypeptide having an amino acid sequence corresponding to a protein that is not 

substantially homologous to the NOVX protein, e.g., a protein that is different from the 

NOVX protein and that is derived from the same or a different organism. Within a NOVX 

fusion protein the NOVX polypeptide can correspond to all or a portion of a NOVX protein. 

10 In one embodiment, a NOVX fusion protein comprises at least one biologically active portion 
of a NOVX protein. In another embodiment, a NOVX fusion protein comprises at least two 
biologically active portions of a NOVX protein. Within the fusion protein, the term 
"operatively linked" is intended to indicate that the NOVX polypeptide and the non-NOVX 
polypeptide are fused in-frame to each other. The non-NOVX polypeptide can be fused to the 

1 5 N-terminus or C-terminus of the NOVX polypeptide. 

For example, in one embodiment a NOVX fusion protein comprises a NOVX 
polypeptide operably linked to the extracellular domain of a second protein. Such fusion 
proteins can be further utilized in screening assays for compounds that modulate NOVX 
activity (such assays are described in detail below). 

20 In another embodiment, the fusion protein is a GST-NOVX fusion protein in which the 

NOVX sequences are fused to the C-terminus of the GST {i.e., glutathione S-transferase) 
sequences. Such fusion proteins can facilitate the purification of recombinant NOVX. 

In another embodiment, the fusion protein is a NOVX-immunoglobulin fusion protein 
in which the NOVX sequences comprising one or more domains are fused to sequences 

25 derived from a member of the immunoglobulin protein family. The NOVX-immunoglobulin 
fusion proteins of the invention can be incorporated into pharmaceutical compositions and 
administered to a subject to inhibit an interaction between a NOVX ligand and a NOVX 
protein on the surface of a cell, to thereby suppress NOVX-mediated signal transduction /;/ 
vivo. In one nonlimiting example, a contemplated NOVX ligand of the invention is the NOVX 

30 receptor. The NOVX-immunoglobulin fusion proteins can be used to affect the bioavailability 
of a NOVX cognate ligand. Inhibition of the NOVX ligand/NOVX interaction may be useful 
therapeutically for both the treatment of proliferative and differentiative disorders, e.g., cancer 
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as wel] as modulating (e.g., promoting or inhibiting) cell survival, as well as acute and chronic 

inflammatory disorders and hyperplastic wound healing, e.g. hypertrophic scars and keloids. 

Moreover, the NOVX-immunoglobulin fusion proteins of the invention can be used as 

immunogens to produce anli-NOVX antibodies in a subject, to purify NOVX ligands, and in 

5 screening assays to identify molecules that inhibit the interaction of NOVX with a NOVX 

ligand. 

A NOVX chimeric or fusion protein of the invention can be piroduced by standard 
recombinant DNA techniques. For example, DNA fragments coding for the different 
polypeptide sequences are ligated together in-frame in accordance with conventional 
10 techniques, e.g.^hy employing blunt-ended or stagger-ended termini for ligation, restriction 
enzyme digestion to provide for appropriate temiini, filling-in of cohesive ends as appropriate, 
alkaline phosphatase treatment to avoid undesirable joining, and enzymatic ligation. In 
another embodiment, the fusion gene can be synthesized by conventional techniques including 
automated DNA synthesizers. Alternatively, PGR amplification of gene fragments can be 
1 5 carried out using anchor primers that give rise to complementary overhangs between two 

consecutive gene fragments that can subsequently be annealed and reamplified to generate a 
chimeric gene sequence (see, for example, Ausubel et al. (eds.) Current Protocols in 
Molecular Biology, John Wiley Sons, 1992). Moreover, many expression vectors are 
commercially available that already encode a fusion moiety (e.g., a GST polypeptide). A 
20 NOVX-encoding nucleic acid can be cloned into such an expression vector such that the fusion 
moiety is linked in-frame to the NOVX protein. 

NOVX agonists and antagonists 

The present invention also pertains to variants of the NOVX proteins that function as 
either NOVX agonists (mimetics) or as NOVX antagonists. Variants of the NOVX protein 
can be generated by mutagenesis, e.g., discrete point mutation or truncation of the NOVX 
protein. An agonist of the NOVX protein can retain substantially the same, or a subset of, the 
biological activities of the naturally occurring form of the NOVX protein. An antagonist of 
the NOVX protein can inhibit one or more of the activities of the naturally occurring form of 
the NOVX protein by, for example, competitively binding to a downstream or upstream 
member of a cellular signaling cascade which includes the NOVX protein. Thus, specific 
biological effects can be elicited by treatment with a variant of limited function. In one 
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embodiment, treatment of a subject with a variant having a subset of the biological activities of 

the naturally occurring form of the protein has fewer side effects in a subject relative to 

treatment with the naturally occurring form of the NOVX proteins. 

Variants of the NOVX protein that function as either NOVX agonists (mimetics) or as 

5 NOVX antagonists can be identified by screening combinatorial libraries of mutants, e.g.. 

truncation mutants, of the NOVX protein for NOVX protein agonist or antagonist activity. In 

one embodiment, a variegated library of NOVX variants is generated by Combinatorial 

mutagenesis at the nucleic acid level and is encoded by a variegated gene librar>\ A variegated 

library of NOVX variants can be produced by, for example, enzymatically ligating a mixture 

1 0 of synthetic oligonucleotides into gene sequences such that a degenerate set of potential 

NOVX sequences is expressible as individual polypeptides, or alternatively, as a set of larger 
fusion proteins (e.g., for phage display) containing the set of NOVX sequences therein. There 
are a variety of methods which can be used to produce libraries of potential NOVX variants 
from a degenerate oligonucleotide sequence. Chemical synthesis of a degenerate gene 

15 sequence can be performed in an automatic DNA synthesizer, and the synthetic gene then 

ligated into an appropriate expression vector. Use of a degenerate set of genes allows for the 
provision, in one mixture, of all of the sequences encoding the desired set of potential NOVX 
sequences. Methods for synthesizing degenerate oligonucleotides are known in the art (see, 
e,g., Narang (1983) Tetrahedron 39:3; Itakura et ciL (1984) Annu Rev Biochem 53:323; Itakura 

20 et aL {\9%A) Science 198:1056; Ike et al. {\9S3) Nucl Acid Res 11:477. 

Polypeptide libraries 

In addition, libraries of fragments of the NOVX protein coding sequence can be used to 
generate a variegated population of NOVX fragments for screening and subsequent selection 

25 of variants of a NOVX protein. In one embodiment, a library of coding sequence fragments 
can be generated by treating a double stranded PGR fragment of a NOVX coding sequence 
with a nuclease under conditions wherein nicking occurs only about once per molecule, 
denaturing the double stranded DNA, renaturing the DNA to fomi double stranded DNA that 
can include sense/antisense pairs from different nicked products, removing single stranded 

30 portions from reformed duplexes by treatment with SI nuclease, and ligating the resulting 
fragment library into an expression vector. By this method, an expression library' can be 
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derived which encodes N-temiinal and internal fragments of various sizes of the NOVX 

protein. 

Several techniques are known in the art for screening gene products of combinatonal 
libraries made by point mutations or truncation, and for screening cDNA libraries for gene 
5 products havmg a selected property. Such tecliniques are adaptable for rapid screening of the 
gene libraries generated by the combinatorial mutagenesis of NOVX proteins. The most 
widely used techniques, which are amenable to high throughput analysis, for screenmg large 
gene libraries typically include cloning the gene library into replicable expression vectors, 
transfonning appropriate cells with the resulting library of vectors, and expressing the 

10 combinatorial genes under conditions m which detection of a desired activity facilitates 

isolation of the vector encoding the gene whose product was detected. Recrusive ensemble 
mutagenesis (REM), a new technique that enhances the frequency of functional mutants in the 
libraries, can be used in combination with the screening assays to identify NOVX variants 
(Arkin and Yourvan (1992) PNAS 89:781 1-781 5; Delgrave et aL (1993) Protein Engineering 

15 6:327-331). 



NOVX Antibodies 

Also included in the invention are antibodies to NOVX proteins, or fragments of 
NOVX proteins. The term "antibody" as used herein refers to immunoglobulin molecules and 

20 immunologically active portions of immunoglobulin (Ig) molecules, i.e., molecules that 

contain an antigen binding site that specifically binds (immunoreacts with) an antigen. Such 
antibodies include, but are not limited to, polyclonal, monoclonal, chimeric, single chain. F^^,, 
Fab' and F(3bj: fragments, and an expression library. In general an antibody molecule 
obtained from humans relates to any of the classes IgG, IgM, IgA, IgE and IgD, which differ 

25 from one another by the nature of the heavy chain present in the molecule. Certain classes 
have subclasses as well, such as IgG,, IgG., and others. Furthermore, in humans, the light 
chain may be a kappa chain or a lambda chain. Reference herein to antibodies includes a 
reference to all such classes, subclasses and types of human antibody species. 

An isolated NOVX-related protein of the invention may be intended to serve as an 

30 antigen, or a portion or fragment thereof, and additionally can be used as an immunogen to 
generate antibodies that immunospecifically bind the antigen, using standard techniques for 
polyclonal and monoclonal antibody preparation. The full-length protein can be used or. 
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alternatively, the invention provides antigenic peptide fragments of the antigen for use as 

immunogens. An antigenic peptide fragment comprises at least 6 amino acid residues of the 

amino acid sequence of the full length protein, such as an amino acid sequence shown in SEQ 

ID NO: 2, 4, 6 ,8 ,10, 12; 14, 16, 18, or 20, and encompasses an epitope thereof such that an 

5 antibody raised against the peptide forms a specific immune complex with the full length 

protein or with any fragment that contains the epitope. Preferably, the antigenic peptide 

comprises at least 10 amino acid residues, or at least 15 amino acid residue's, or at least 20 

amino acid residues, or at least 30 amino acid residues. Preferred epitopes encompassed by 

the antigenic peptide are regions of the protein that are located on its surface; commonly these 

10 are hydrophilic regions. 

In certain embodiments of the invention, at least one epitope encompassed by the 
antigenic peptide is a region of NOVX-related protein that is located on the surface of the 
protein, e,g., a hydrophilic region. A hydrophobicity analysis of the human NOVX-related 
protein sequence will indicate which regions of a NOVX-related protein are particularly 

15 hydrophilic and, therefore, are likely to encode surface residues useful for targeting antibody 
production. As a means for targeting antibody production, hydropathy plots showing regions 
of hydrophilicity and hydrophobicity may be generated by any method well known in the art, 
including, for example, the Kyte Doolittle or the Hopp Woods methods, either with or without 
Fourier transformation. See, e.g., Hopp and Woods, 1981, Proc. Nat, Acad. Sci. USA 78: 3824- 

20 3828; Kyte and Doolittle 1982, J. Mol Biol, 157: 105-142, each of which is incorporated 

herein by reference in its entirety. Antibodies that are specific for one or more domains within 
an antigenic protein, or derivatives, fragments, analogs or homologs thereof, are also provided 
herein. 

A protein of the invention, or a derivative, fragment, analog, homolog or ortholog 
25 thereof, may be utilized as an immunogen in the generation of antibodies that 
immunospecifically bind these protein components. 

Various procedures known within the art may be used for the production of polyclonal 
or monoclonal antibodies directed against a protein of the invention, or against derivatives, 
fragments, analogs homologs or orthologs thereof (see, for example. Antibodies: A Laborator\- 
30 Manual, Harlow E, and Lane D, 1988, Cold Spring Harbor Laboratory Press, Cold Spring 

Harbor, N^\ incorporated herein by reference). Some of these antibodies are discussed below. 
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Polyclonal Antibodies 

For the production of polyclonal antibodies, various suitable host animals {e.g.. rabbit, 

goat, mouse or other mammal) may be immunized by one or more injections with the native 

protein, a synthetic variant thereof, or a derivative of the foregoing. An appropriate 

5 immunogenic preparation can contain, for example, the naturally occurring immunogenic 

protein, a chemically synthesized polypeptide representing the immunogenic protein, or a 

recombinantly expressed immunogenic protein. Furthermore, the protein may be conjugated 

to a second protein known to be immunogenic in the mammal being immunized. Examples of 

such immunogenic proteins include but are not limited to keyhole limpet hemocyanin, serum 

10 albumin, bovine thyroglobulin, and soybean trypsin iiiliibiton The preparation can further 

include an adjuvant. Various adjuvants used to increase the immunological response include, 
but are not limited to, Freund's (complete and incomplete), mineral gels (e.g., aluminum 
hydroxide), surface active substances (eg., lysolecithin, pluronic polyols, polyanions, 
peptides, oil emulsions, dinitrophenol, etc.), adjuvants usable in humans such as Bacille 

15 Calmette-Guerin and Corynebacterium parvum, or similar immunostimulatory agents. 
Additional examples of adjuvants which can be employed include MPL-TDM adjuvant 
(monophosphoryl Lipid A, synthetic trehalose dicorynomycolate). 

The polyclonal antibody molecules directed against the immunogenic protein can be 
isolated from the mammal (e.g., from the blood) and further purified by well known 

20 techniques, such as affinity chromatography using protein A or protein G, which provide 
primarily the IgG fraction of immune serum. Subsequently, or alternatively, the specific 
antigen which is the target of the immunoglobulin sought, or an epitope thereof, may be 
immobilized on a column to purify the immune specific antibody by immunoaffmily 
chromatography. Purification of immunoglobulins is discussed, for example, by D. Wilkinson 

25 (The Scientist, published by The Scientist, Inc., Philadelphia PA, Vol. 14, No. 8 (April 17, 
2000), pp. 25-28). 

Monoclonal Antibodies 

The tenn "monoclonal antibody" (MAb) or "monoclonal antibody composition", as 
30 used herein, refers to a population of antibody molecules that contain only one molecular 
species of antibody molecule consisting of a unique light chain gene product and a unique 
heavy chain gene product. In particular, the complementarity determining regions (CDRs) of 
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the monoclonal antibody are identical in all the molecules of the population. MAbs thus 

contain an antigen binding site capable of immunoreacting with a particular epitope of the 

antigen characterized by a unique binding affinity for it. 

Monoclonal antibodies can be prepared using hybridoma methods, such as those 

5 described by Kohler and Milstein, Nature , 256 :495 (1975), In a hybridoma method, a mouse, 

hamster, or other appropriate host animal, is typically immunized with an immunizing agent to 

elicit lymphocytes that produce or are capable of producing antibodies thai'will specifically 

bind to the immunizing agent. Alternatively, the lymphocytes can be immunized in vitro. 

The immunizing agent will typically include the protein antigen, a fragment thereof or 

10 a fusion protein thereof. Generally, either peripheral blood lymphocytes are used if cells of 
human origin are desired, or spleen cells or lymph node cells are used if non-human 
mammalian sources are desired. The Ijonphocytes are then fused with an immortalized cell 
line using a suitable fusing agent, such as polyethylene glycol, to form a hybridoma cell 
(Coding, Monoclonal Antibodies: Principles and Practice , Academic Press, (1986) pp. 59- 

15 103). ImmortaHzed cell lines are usually transformed mammalian cells, particularly myeloma 
cells of rodent, bovine and human origin. Usually, rat or mouse myeloma cell lines are 
employed. The hybridoma cells can be cultured in a suitable culture medium that preferably 
contains one or more substances that inhibit the growth or survival of the unfused, 
immortalized cells. For example, if the parental cells lack the enzyme hypoxanthine guanine 

20 phosphoribosyl transferase (HGPRT or HPRT), the culture medium for the hybridomas 

typically will include hypoxanthine, aminopterin, and thymidine ("HAT medium"), which 
substances prevent the growth of HGPRT-deficient cells. 

Preferred immortalized cell lines are those that fuse efficiently, support stable high 
level expression of antibody by the selected antibody-producing cells, and are sensitive to a 

25 medium such as HAT medium. More preferred immortalized cell lines are murine myeloma 
lines, which can be obtained, for instance, from the Salk Institute Cell Distribution Center, San 
Diego, California and the American Type Culture Collection, Manassas, Virginia. Human 
myeloma and mouse-human heteromyeloma cell lines also have been described for the 
production of human monoclonal antibodies (Kozbor, J. Immunol. , 133 :3001 (1984); Brodeur 

30 et al.. Monoclonal Antibody Production Techniques and Applications , Marcel Dekker, Inc., 
New York, (1987) pp. 51-63). 
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The culture medium in which the hybridoma cells are cultured can then be assayed for 

the presence of monoclonal antibodies directed against the antigen. Preferably, the binding 

specificity of monoclonal antibodies produced by the hybridoma cells is determined by 

immunoprecipitation or by an //; viiro binding assay, such as radioimmunoassay (RIA) or 

5 enzyme-linked immunoabsorbent assay (ELISA). Such techniques and assays are known in 

the art. The binding affinity of the monoclonal antibody can, for example, be determined by 

the Scatchard analysis of Munson and Pollard, Anal. Biochem. , 107:220 (1980). Preferably, 

antibodies having a high degree of specificity and a high binding affinity for the target antigen 

are isolated. 

10 After the desired hybridoma cells are identified, the clones can be subcloned by 

limiting dilution procedures and grown by standard methods. SuUable culture media for this 
purpose include, for example, Dulbecco's Modified Eagle's Medium and RPMI-1640 medium. 
Alternatively, the hybridoma cells can be grown iv vivo as ascites in a mammal. 

The monoclonal antibodies secreted by the subclones can be isolated or purified from 

15 the culture medium or ascites fluid by conventional immunoglobulin purification procedures 
such as, for example, protein A-Sepharose, hydroxylapatite chromatography, gel 
electrophoresis, dialysis, or affinity chromatography. 

The monoclonal antibodies can also be made by recombinant DNA methods, such as 
those described in U.S. Patent No. 4,816,567. DNA encoding the monoclonal antibodies of 

20 the invention can be readily isolated and sequenced using conventional procedures (e.g., by 
using oligonucleotide probes that are capable of binding specifically to genes encoding the 
heavy and light chains of murine antibodies). The hybridoma cells of the invention ser\^e as a 
preferred source of such DNA. Once isolated, the DNA can be placed into expression vectors, 
which are then transfected into host cells such as simian COS cells, Chinese hamster ovary 

25 (CHO) cells, or myeloma cells that do not otherwise produce immunoglobulin protein, to 
obtain the synthesis of monoclonal antibodies in the recombinant host cells. The DNA also 
can be modified, for example, by substituting the coding sequence for human heavy and light 
chain constant domains in place of the homologous murine sequences (U.S. Patent No. 
4,816,567; Morrison, Nature 368 , 812-13 (1994)) or by covalently joining to the 

30 immunoglobulin coding sequence all or part of the coding sequence for a non-immunoglobulin 
polypeptide. Such a non-immunoglobulin polypeptide can be substituted for the constant 
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domains of an antibody of the invention, or can be substituted for the variable domains of one 

antigen-combining site of an antibody of the invention to create a chimeric bivalent antibody. 



Humanized Antibodies 

5 The antibodies directed against the protein antigens of the invention can further 

comprise humanized antibodies or human antibodies. These antibodies are suitable for 
administration to humans without engendering an immune response by the^iuman against the 
administered immunoglobulin. Humanized forms of antibodies are chimeric immunoglobulins, 
immunoglobulin chains or fragments thereof (such as Fv, Fab, Fab*, F(ab')3 or other antigen- 
ic binding subsequences of antibodies) that are principally comprised of the sequence of a human 
immunoglobulin, and contain minimal sequence derived from a non-human immunoglobuhn. 
Humanization can be performed following the method of Winter and co-workers (Jones et al., 
Nature . 321:522-525 (1986); Riechmann et al.. Nature . 332:323-327 (1988); Verhoeyen et al., 
Science . 239:1534-1536 (1988)), by substituting rodent CDRs or CDR sequences for the 
15 corresponding sequences of a human antibody. (See also U.S. Patent No. 5,225,539,) In some 
instances, Fv framework residues of the human immunoglobulin are replaced by 
corresponding non-human residues. Humanized antibodies can also comprise residues which 
are found neither in the recipient antibody nor in the imported CDR or framework sequences. 
In general, the humanized antibody will comprise substantially all of at least one, and typically 
20 two, variable domains, in which all or substantially all of the CDR regions correspond to those 
of a non-human immunoglobulin and all or substantially all of the framework regions are those 
of a human immunoglobulin consensus sequence. The humanized antibody optimally also 
will comprise at least a portion of an immunoglobulin constant region (Fc), typically that of a 
human immunoglobulin (Jones et al., 1986; Riechmann et al., 1988; and Presta, Curr. Op. 
25 Struct. Biol . 2:593-596 (1992)). 



Human Antibodies 

Fully human antibodies relate to antibody molecules in which essentially the entire 
sequences of both the light chain and the heavy chain, including the CDRs, arise from human 
30 genes. Such antibodies are termed ''human antibodies", or *Tully human antibodies" herein. 
Human monoclonal antibodies can be prepared by the trioma technique; the human B-cell 
hybridoma technique (see Kozbor, et al., 1983 Immunol Today 4: 72) and the EBV hybridoma 
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technique to produce human monoclonal antibodies (see Cole, et al., 1985 In: MONOCLONAL 

Antibodies and Cancer Thf.rapv, Alan R. Liss, Inc., pp. 77-96). Human monoclonal 

antibodies may be utilized in the practice of the present invention and may be produced by 

using human hybridomas (see Cote, et al., 1983. Proc Natl Acad Sci USA 80: 2026-2030) or 

5 by transforming human B-cells with Epstein Barr Virus in vitro (see Cole, et al., 1 985 In: 

Monoclonal Antibodies and Cancer Therapy, Alan R. Liss, Inc., pp. 77-96). 

In addition, human antibodies can also be produced using additional techniques, 

including phage display libraries (Hoogenboom and Winter, J. Mol. Biol. . 227:381 (1991); 

Marks et al., J. Mol. BioL . 222:581 (1991)). Smiilarly, human antibodies can be made by 

10 mtroducing human immunoglobulin loci into transgenic animals, e.g., mice in which the 

endogenous immunoglobulin genes have been partially or completely inactivated. Upon 

challenge, human antibody production is observed, which closely resembles that seen in 

humans m all respects, including gene rearrangement, assembly, and antibody repertoire. This 

approach is described, for example, in U.S. Patent Nos. 5,545,807; 5,545,806; 5,569,825; 

15 5,625,126; 5,633,425; 5,661,016, and in Marks etal. ( Bio/Technology 10, 779-783 (1992)); 

Lonberg et al. (Nature 368 856-859 (1994)); Morrison ( Nature 368, 812-13 (1994)); Fishwild 

Nature Biotechnology J4, 845-5 1 ( 1 996)); Neuberger ( Nature Biotechnology M, 826 

(1996)); and Lonberg and Huszar ( Intem. Rev. Immunol. 13 65-93 (1995)). 

Human antibodies may additionally be produced using transgenic nonhuman animals 

20 which are modified so as to produce fully human antibodies rather than the animal's 

endogenous antibodies in response to challenge by an antigen. (See PCT publication 

WO94/02602). The endogenous genes encoding the heavy and light immunoglobulin chains in 

the nonhuman host have been incapacitated, and active loci encoding human heavy and light 

chain immunoglobulins are inserted into the host's genome. The human genes are 

25 incorporated, for example, using yeast artificial chromosomes containing the requisite human 

DNA segments. An animal which provides all the desired modifications is then obtained as 

progeny by crossbreeding intermediate transgenic animals containing fewer than the full 

complement of the modifications. The preferred embodiment of such a nonliuman animal is a 

mouse, and is temied the Xenomouse''^' as disclosed in PCT publications WO 96/33735 and 

30 WO 96/34096. This animal produces B cells which secrete fully human immunoglobulins. 

The antibodies can be obtained directly from the animal after immunization with an 

immunogen of interest, as, for example, a preparation of a polyclonal antibody, or alternatively 
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from immortalized B cells derived from the animal, such as hybridomas producing monoclonal 

antibodies. Additionally, the genes encoding the immunoglobulins with human variable 

regions can be recovered and expressed to obtain the antibodies directly, or can be further 

modified to obtain analogs of antibodies such as, for example, single chain Fv molecules. 

5 An example of a method of producing a nonhuman host, exemplified as a mouse, 

lacking expression of an endogenous immunoglobulin heavy chain is disclosed in U.S. Patent 

No. 5,939,598. It can be obtained by a method including deleting the J segment genes from at 

least one endogenous heavy chain locus in an embryonic stem cell to prevent rearrangement of 

the locus and to prevent formation of a transcript of a rearranged immunoglobulin heavy chain 

10 locus, the deletion being effected by a targeting vector containing a gene encoding a selectable 
marker; and producing from the embryonic stem cell a transgenic mouse whose somatic and 
germ cells contain the gene encoding the selectable marker. 

A method for producing an antibody of interest, such as a human antibody, is disclosed 
in U.S. Patent No. 5,916,771 . It includes introducing an expression vector that contains a 

15 nucleotide sequence encoding a heavy chain into one mammalian host cell in culture, 

introducing an expression vector containing a nucleotide sequence encoding a light chain into 
another mammalian host cell, and fusing the two cells to form a hybrid cell. The hybrid cell 
expresses an antibody containing the heavy chain and the light chain. 

In a further improvement on this procedure, a method for identifying a clinically 

20 relevant epitope on an immunogen, and a correlative method for selecting an antibody that 
binds immunospecifically to the relevant epitope with high affinity, are disclosed in PCT 
publication WO 99/53049. 

Fj,5 Fragments and Single Chain Antibodies 

25 According to the invention, techniques can be adapted for the production of 

single-chain antibodies specific to an antigenic protein of the invention (see e.g., U.S. Patent 
No. 4,946,778). In addition, methods can be adapted for the construction of F^^, expression 
libraries (see e.g., Huse, et al., 1989 Science 246: 1275-1281) to allow rapid and effective 
identification of monoclonal F^^^ fragments with the desired specificity for a protein or 

30 derivatives, fragments, analogs or homologs thereof Antibody fragments that contain the 

idiotypes to a protein antigen may be produced by techniques known in the art including, but 
not limited to: (i) an F^^b j^ fragment produced by pepsin digestion of an antibody molecule; (ii) 
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an F^t, fragment generated by reducing the disulfide bridges of an F^.^,.^. fragment; (iii) an F,^ 

fragment generated by the treatment of the antibody molecule with papain and a reducint^ 
ageni and (iv) F, fragments. 

Bispecific Antibodies 

Bispecific antibodies are monoclonal, preferably human or humanized, antibodies that 
have bindmg specificities for at least two different antigens, in the presentxase. one of the 
bmding specificities is for an antigenic protein of the invention. The second binding target is 
any other antigen, and advantageously is a cell-surface protein or receptor or receptor subunit. 

Methods for making bispecific antibodies are known in the art. Traditionally, the 
recombinant production of bispecific antibodies is based on the co-expression of two 
immunoglobulin heavy-chain/light-chain pairs, where the two heavy chains have different 
specificities (Milstein and Cuello, Nature , 305:537-539 (1983)). Because of the random 
assortment of immunoglobulin heavy and light chains, these hybridomas (quadromas) produce 
1 5 a potential mixture of ten different antibody molecules, of which only one has the correct 
bispecific structure. The purification of the correct molecule is usually accomplished by 
affinity chromatography steps. Similar procedures are disclosed in WO 93/08829, published 
13 May 1993, and in Traunecker e/ aL, 1991 EMBOJ., 10:3655-3659. 

Antibody variable domains with the desired binding specificities (antibody-antigen 
20 combining sites) can be fused to immunoglobulin constant domain sequences. The fusion 

preferably is with an immunoglobulin heavy-chain constant domain, comprising at least part of 
the hinge, CH2, and CH3 regions. It is preferred to have the first heavy-chain constant region 
(CHI) containing the site necessary for light-chain binding present in at least one of the 
fusions. DNAs encoding the immunoglobulin heavy-chain fusions and, if desired, the 
25 immunoglobulin light chain, are inserted into separate expression vectors, and are co- 
Iransfected into a suitable host organism. For further details of generating bispecific 
antibodies sec, for example, Suresh et al., Methods in Enzvmologv . 121:2 10(1 986). 

According to another approach described in WO 96/2701 1 , the interface between a pair 
of antibody molecules can be engineered to maximize the percentage of helerodimers which 
30 are recovered from recombinant cell culture. The prefeired interface comprises at least a part 
of the CH3 region of an antibody constant domain, in this method, one or more small amino 
acid side chains from the interface of the first antibody molecule are replaced with larger side 
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chains (e.g. tyrosine or tryptophan). Compensatory "cavities" of identical or similar size to the 

large side chain(s) are created on the interface of the second antibody molecule by replacing 

large amino acid side chains with smaller ones (e.g. alanine or threonine). This provides a 

mechanism for increasing the yield of the heterodimer over other unwanted end-products such 

5 as homodimers. 

Bispecific antibodies can be prepared as full length antibodies or antibody fragments 
(e.g. F(ab'). bispecific antibodies). Techniques for generating bispecific antibodies from 
antibody fragments have been described in the literature. For example, bispecific antibodies 
can be prepared using chemical linkage. Brennan et al., Science 229:81 (1985) describe a 
10 procedure wherein intact antibodies are proteolytically cleaved to generate F(ab'). fragments. 
These fragments are reduced in the presence of the dithiol complexing agent sodium arsenite 
to stabilize vicinal dithiols and prevent intemiolecular disulfide formation. The Fab' 
fragments generated are then converted to thionitrobenzoate (TNB) derivatives. One of the 
Fab'-TNB derivatives is then reconverted to the Fab'-thiol by reduction with 
15 mercaptoethylamine and is mixed with an equimolar amount of the other Fab'-TNB derivative 
to form the bispecific antibody. The bispecific antibodies produced can be used as agents for 
the selective immobilization of enzymes. 

Additionally, Fab' fragments can be directly recovered from E. coli and chemically 
coupled to form bispecific antibodies. Shalaby et al., J. Exp. Med. 175:217-225 (1992) 
20 describe the production of a fully humanized bispecific antibody F(ab'). molecule. Each Fab' 
fragment was separately secreted from E. coli and subjected to directed chemical coupling in 
vitro to form the bispecific antibody. The bispecific antibody thus formed was able to bind to 
cells overexpressing the ErbB2 receptor and normal human T cells, as well as trigger the lytic 
activity of human cytotoxic lymphocytes against human breast tumor targets. 
25 Various techniques for making and isolating bispecific antibody fragments directly 

from recombinant cell culture have also been described. For example, bispecific antibodies 
have been produced using leucine zippers. Kostelny et al., J. Immunol. 148(5): 1547- 1553 
(1992). The leucine zipper peptides from the Fos and Jun proteins were linked to the Fab' 
portions of two different antibodies by gene fusion. The antibody homodimers were reduced 
30 at the hinge region to form monomers and then re-oxidized to fomi the antibody heterodimers. 
This method can also be utilized for the production of antibody homodimers. The '^diabody" 
technology described by Hollinger et al., Proc. Natl. Acad. Sci. USA 90:6444-6448 (1993) has 
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provided an alternative mechanism for making bispecific antibody fragments. The fragments 

compnse a heavy-chain variable domain (Vj^) comiected to a light-chain variable domain (Vj ) 

by a linker which is too short to allow pairing between the two domains on the same chain. 

Accordingly, the and domains of one fragment are forced to pair with the 

5 complementary and domains of another fragment, thereby forming two antigen-binding 

sites. Another strategy for making bispecific antibody fragments by the use of single-chain Fv 

(sFv) dimers has also been reported. See, Gruber et al., J. Immunol. 152:5368 (1994). 

Antibodies with more than two valencies are contemplated. For example, trispecific 

antibodies can be prepared. Tutt et al., J. Immunol. 147:60 (1991). 

10 Exemplary bispecific antibodies can bind to two different epitopes, at least one of 

which originates in the protein antigen of the invention. Alternatively, an anti-antigenic arm 

of an immunoglobulin molecule can be combined with an arm which binds to a triggerins^ 

molecule on a leukocyte such as a T-cell receptor molecule (e.g. CD2, CD3, CD28, or B7), or 

Fc receptors for IgG (Fc R), such as Fc RI (CD64), Fc RII (CD32) and Fc RIII (CD16) so as to 

1 5 focus cellular defense mechanisms to the cell expressing the particular antigen. Bispecific 

antibodies can also be used to direct cytotoxic agents to cells which express a particular 

antigen. These antibodies possess an antigen-binding arm and an arm which binds a cytotoxic 

agent or a radionuclide chelator, such as EOTUBE, DPTA, DOTA, or TETA. Another 

bispecific antibody of interest binds the protein antigen described herein and further binds 

20 tissue factor (TF). 

Heteroconjugate Antibodies 

Heteroconjugate antibodies are also within the scope of the present invention. 
Heteroconjugate antibodies are composed of tw^o covalently joined antibodies. Such 
antibodies have, for example, been proposed to target immune system cells to unwanted cells 
(U.S. Patent No. 4,676,980), and for treatment of HIV infection (WO 91/00360; WO 
92/200373; EP 03089). It is contemplated that the antibodies can be prepared /// viiro using 
known methods in synthetic protein chemistry, including those involving crosslinking agents. 
For example, immunotoxins can be constructed using a disulfide exchange reaction or by 
forming a thioether bond. Examples of suitable reagents for this purpose include iminothiolate 
and methyI-4-mercaptobutyrimidate and those disclosed, for example, in U.S. Patent No. 
4,676,980. 
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Effector Function Engineering 

It can be desirable to modify the antibody of the invention with respect to effector 
function, so as to enhance, e.g., the effectiveness of the antibody in treating cancer. For 
5 example, cysteine residue(s) can be introduced into the Fc region, thereby allowing interchain 
disulfide bond formation in this region. The homodimeric antibody thus generated can have 
improved internalization capability and/or increased complement-mediated cell killing and 
antibody-dependent cellular cytotoxicity (ADCC). See Caron et al., J. Exp Med., 1 76: 1191- 
I 1 195 (1992) and Shopes, J. Immunol., 148: 2918-2922 (1992). Homodimeric antibodies with 

10 enhanced anti-tumor activity can also be prepared using heterobifunctional cross-linkers as 
described in Wolff et al. Cancer Research, 53: 2560-2565 (1993). Alternatively, an antibody 
can be engineered that has dual Fc regions and can thereby have enhanced complement lysis 
and ADCC capabilities. See Stevenson et al., Anti-Cancer Drug Design, 3: 219-230 (1989). 

1 5 Immunoconjugates 

The invention also pertains to immunoconjugates comprising an antibody conjugated 
to a cytotoxic agent such as a chemotherapeutic agent, toxin {e.g., an enzymatically active 
toxin of bacterial, fungal, plant, or animal origin, or fragments thereof), or a radioactive 
isotope {i.e., a radioconjugate). 
I 20 Chemotherapeutic agents useful in the generation of such immunoconjugates have 

I been described above. Enzymatically active toxins and fragments thereof that can be used 

i 

include diphtheria A chain, nonbinding active fragments of diphtheria toxin, exotoxin A chain 
(from Pseudomonas aeruginosa), ricin A chain, abrin A chain, modeccin A chain, alpha-sarcin, 
Aleurites fordii proteins, dianthin proteins, Phytolaca americana proteins (PAPI, PAPIl, and 

25 PAP-S), momordica charantia inhibitor, curcin, crotin, sapaonaria officinalis inhibitor, gelonin, 
mitogellin, restrictocin, phenomycin, enomycin, and the tricothecenes. A variety of 
radionuclides are available for the production of radioconjugated antibodies. Examples 
include ^'-Bi, ^^'l, '^'In, ^°Y, and ^^^Re. 

Conjugates of the antibody and cytotoxic agent are made using a variety of bifunclional 

30 protein-coupling agents such as N-succinimidyI-3-(2-pyridyldilhiol) propionate (SPDP), 
iminothiolane (IT), bifunctional derivatives of imidoesters (such as dimethyl adipimidate 
HCL), active esters (such as disuccinimidyl suberate), aldehydes (such as glutareldehyde), bis- 
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azido compounds (such as bis (p-azidobenzoyl) hexanediamine), bis-diazonium derivatives 

(such as bis-(p-diazoniumbenzoy])-ethylenediamine), diisocyanaies (such as tolyene 2,6- 
diisocyanate), and bis-aclive Huonne compounds (such as l,5-difluoro-2,4-dinitrobenzene). 
For example, a ricin mimunotoxin can be prepared as described in Vitetla el al.. Science. 238: 
5 1098 (1987). Carbon- 14-labeled 1 -isothiocyanatobenzyl-3-methyldiethylene 

triaminepentaacetic acid (MX-DTPA) is an exemplan/ chelating agent for conjugation of 
radionucleotide to the antibody. See W094/] 1 026. 

In another embodiment, the antibody can be conjugated to a "receptor" (such 
streptavidin) for utilization in tumor pretargeting wherein the antibody-receptor conjugate is 
10 administered to the patient, followed by removal of unbound conjugate from the circulation 
using a clearing agent and then administration of a "ligand" (e.g.. avidin) that is in turn 
conjugated to a cytotoxic agent. 

NOVX Recombinant Expression Vectors and Host Cells 

15 Another aspect of the invention pertains to vectors, preferably expression vectors, 

containing a nucleic acid encoding a NOVX protein, or derivatives, fragments, analogs or 
homologs thereof. As used herein, the term "vector" refers to a nucleic acid molecule capable 
of transporting another nucleic acid to which it has been linked. One type of vector is a 
"plasmid", which refers to a circular double stranded DNA loop into which additional DNA 
20 segments can be ligated. Another type of vector is a viral vector, wherein additional DNA 
segments can be ligated into the viral genome. Certain vectors are capable of autonomous 
replication in a host cell into which they are introduced (e.g., bacterial vectors having a 
bacterial origin of replication and episomal mammalian vectors). Other vectors (e.g.. 
non-episomal mammalian vectors) are integrated into the genome of a host cell upon 
25 introduction into the host cell, and thereby are replicated along with the host genome. 

Moreover, certain vectors are capable of directing the expression of genes to which they are 
operatively-linked. Such vectors are referred to herein as "expression vectors". In general, 
expression vectors of utility in recombinant DNA techniques are often in the form of plasmids. 
In the present specification, "plasmid" and "vector" can be used interchangeably as the plasmid 
30 is the most commonly used form of vector. However, the invention is intended to include such 
other forms of expression vectors, such as viral vectors (e.g., replication defective retroviruses, 
adenoviruses and adeno-associated viruses), which serx e equivalent functions. 
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The recombinant expression vectors of the invention comprise a nucleic acid of the 

invention in a form suitable for expression of the nucleic acid in a host cell, which means that 

the recombinant expression vectors include one or more regulatory sequences, selected on the 

basis of the host cells to be used for expression, that is operatively-linked to the nucleic acid 

5 sequence to be expressed. Within a recombinant expression vector, "operably-linked" is 

intended to mean that the nucleotide sequence of interest is linked to the regulatory 

sequence(s) in a manner that allows for expression of the nucleotide sequence (e.g., in an /;/ 

vitj'o transcription/translation system or in a host cell when the vector is introduced into the 

host cell). 

10 The temi "regulatory sequence" is intended to includes promoters, enhancers and other 

expression control elements (e.g., polyadenylation signals). Such regulator}' sequences are 
described, for example, in Goeddel, GENE Expression Technology: Methods in 
Enzymology 185, Academic Press, San Diego, Calif. (1990). Regulatory sequences include 
those that direct constitutive expression of a nucleotide sequence in many types of host cell 

15 and those that direct expression of the nucleotide sequence only in certain host cells (e.g., 

tissue-specific regulatory sequences). It will be appreciated by those skilled in the art that the 
design of the expression vector can depend on such factors as the choice of the host cell to be 
transformed, the level of expression of protein desired, etc. The expression vectors of the 
invention can be introduced into host cells to thereby produce proteins or peptides, including 

20 fusion proteins or peptides, encoded by nucleic acids as described herein (e.g., NOVX 
proteins, mutant forms of NOVX proteins, fusion proteins, etc.). 

The recombinant expression vectors of the invention can be designed for expression of ' 
NOVX proteins in prokaryotic or eukaryotic cells. For example, NOVX proteins can be 
expressed in bacterial cells such as Escherichia coli, insect cells (using baculovirus expression 

25 vectors) yeast cells or mammalian cells. Suitable host cells are discussed further in Goeddel, 
Gene Expression Technology: Methods in Enzymology 1 85, Academic Press, San 
Diego, Calif (1990). Alternatively, the recombinant expression vector can be transcribed and 
translated in vitro, for example using T7 promoter regulatory sequences and T7 polymerase. 

Expression of proteins in prokaryotes is most often carried out in Escherichia coli with 

30 vectors containing constitutive or inducible promoters directing the expression of either fusion 
or non-fusion proteins. Fusion vectors add a number of amino acids to a protein encoded 
therein, usually to the amino terminus of the recombinant protein. Such fusion vectors 
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typically sen^e three purposes: (/) to increase expression of recombinant protein; (ii) to 

increase the solubility of the recombinant protein; and (///) to aid in the purification of the 

recombinant protein by acting as a Hgand in affinity purification. Often, in fusion expression 

vectors, a proteolytic cleavage site is introduced at the junction of the fusion moiety and the 

5 recombinant protein to enable separation of the recombinant protein from the fusion moiety 

subsequent to purification of the fusion protein. Such enzymes, and their cognate recognition 

sequences, include Factor Xa, thrombin and enterokinase. Typical fusion expression vectors 

include pGEX (Phamiacia Biotech Inc; Smith and Johnson, 1988. Gene 67: 31-40), pMAL 

(New England Biolabs, Beverly, Mass.) and pRJT5 (Pharmacia, Piscataway, N.J.) that fuse 

1 0 glutathione S-transferase (GST), maltose E binding protein, or protein A, respectively, to the 
target recombinant protein. 

Examples of suitable inducible non-fusion E. coli expression vectors include pTrc 
(Amrann et f//., (1988) Gene 69:301-315) and pET lid (Studier aL, Gene Expression 
Technology: Methods in Enzymology 185, Academic Press, San Diego, Calif (1990) 

15 60-89). 

One strategy to maximize recombinant protein expression in E. coli is to express the 
protein in a host bacteria with an impaired capacity to proteolytically cleave the recombinant 
protein. See, e.g., Gottesman, Gene Expression Technology: Methods in Enzymology 
1 85, Academic Press, San Diego, Calif (1990) 11 9- 128. Another strategy is to alter the 
20 nucleic acid sequence of the nucleic acid to be inserted into an expression vector so that the 
individual codons for each amino acid are those preferentially utilized in E. coli {see. e.g.. 
Wada, et al, 1992. Nucl Acids Res. 20: 21 1 1-2118). Such alteration of nucleic acid sequences 
of the invention can be carried out by standard DNA synthesis techniques. 

In another embodiment, the NOVX expression vector is a yeast expression vector. 
25 Examples of vectors for expression in yeast Saccharomyces cerivisae include pYepSecl 

(Baldari, et al, 1987. EMBOJ. 6: 229-234), pMFa (Kurjan and Herskowiiz, 1982. Cell 30: 
933-943), pJRY88 (Schultz et ciL, 1987. Gene 54: 1 13-123), pYES2 (Invitrogen Corporation, 
San Diego, Calif), and picZ (InVitrogen Corp, San Diego, Calif.). 

Alternatively, NOVX can be expressed in insect cells using baculovirus expression 
vectors. Baculovirus vectors available for expression of proteins in cultured insect cells {e.g.^ 
SF9 cells) include the pAc series (Smith, et uL, 1983. A/o/. Cell. Biol. 3:2156-2165) and the 
pVL series (Lucklovv and Summers, 1989. Virolog\' 170: 31-39). 
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In yet another embodiment, a nucleic acid of the invention is expressed in mammalian 

cells using a mammalian expression vector. Examples of mammalian expression vectors 

include pCDM8 (Seed, 1987. Nature 329: 840) and pMT2PC (Kaufman, et aL, 1987. EMBO 

J. 6: 187-195). When used in mammalian cells, the expression vector's control functions are 

5 often provided by viral regulatory elements. For example, commonly used promoters are 

derived from polyoma, adenovirus 2, cytomegalovirus, and simian virus 40. For other suitable 

expression systems for both prokaryotic and eukaryotic cells see, e.g.. Chapters 16 and 1 7 of 

Sambrook, et al,. Molecular Cloning: A Laboratory Manual. 2nd ed.. Cold Spring 

Harbor Laboratory, Cold Spring Harbor Laboratory Press, Cold Spring Harbor, N.Y., 1989. 

10 In another embodiment, the recombinant mammalian expression vector is capable of 

directing expression of the nucleic acid preferentially in a particular cell type {e.g., 
tissue-specific regulatory elements are used to express the nucleic acid). Tissue-specific 
regulatory elements are known in the art. Non-limiting examples of suitable tissue-specific 
promoters include the albumin promoter (liver-specific; Pinkert, et aL, 1987. Genes Dev. 1 : 

15 268-277), lymphoid-specific promoters (Calame and Eaton, 1988. Adv. ImmimoL 43: 

235-275), in particular promoters of T cell receptors (Winoto and Baltimore, 1989. EMBO J, 
8: 729-733) and immunoglobulins (Banerji, et al, 1983. Cell 33: 729-740; Queen and 
Bahimore, 1983. Cell 33: 741-748), neuron-specific promoters {e.g., the neurofilament 
promoter; Byrne and Ruddle, 1989. Proc. Natl. Acad ScL USA 86: 5473-5477), 

20 pancreas-specific promoters (Edlund, et aL, 1985. Science 230: 912-916), and mammary 

gland-specific promoters {e.g., milk whey promoter; U.S. Pat. No. 4,873,316 and European 
Application Publicafion No. 264,166). Developmentally-regulated promoters are also 
encompassed, e,g,, the murine box promoters (Kessel and Gruss, 1990. Science 249: 374-379) 
and the a-fetoprotein promoter (Campes and Tilghman, 1989. Genes Dev. 3: 537-546). 

25 The invention further provides a recombinant expression vector comprising a DNA 

molecule of the invention cloned into the expression vector in an antisense orientation. That 
is, the DNA molecule is operatively- linked to a regulatory sequence in a manner that allows 
for expression (by transcription of the DNA molecule) of an RNA molecule that is antisense to 
NOVX niRNA. Regulatory sequences operatively linked to a nucleic acid cloned in the 

30 antisense orientation can be chosen that direct the continuous expression of the antisense RNA 
molecule in a variety of cell types, for instance viral promoters and/or enhancers, or regulatory 
sequences can be chosen that direct constitutive, tissue specific or cell type specific expression 
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of antisense RNA. The aniisense expression vector can be in the form of a recombinant 

plasmid, phagemid or attenuated virus in which antisense nucleic acids are produced under the 
control of a high efficiency regulatory region, the activity of which can be determined by the 
cell type into which the vector is introduced. For a discussion of the regulation of gene 
5 expression usmg antisense genes see, e.g., Weintraub, et a/., ^^Antisense RNA as a molecular 
tool for genetic ana\Ys'\s,"' ReviewS'TrencIs in Genetics, Vol. 1(1) 1986. 

Another aspect of the invention pertains to host cells into which a recombinant 
expression vector of the invention has been introduced. The terms "host cell** and 
"recombinant host cell" are used interchangeably herein. It is understood that such terms refer 
10 not only to the particular subject cell but also to the progeny or potential progeny of such a 
cell. Because certain modifications may occur in succeeding generations due to either 
mutation or enviromnental influences, such progeny may not, in fact, be identical to the parent 
cell, but are still included within the scope of the term as used herein. 

A host cell can be any prokaryotic or eukaryotic cell. For example, NOVX protein can 
1 5 be expressed in bacterial cells such as E. coli, insect cells, yeast or mammalian cells (such as 
human, Chinese hamster ovary cells (CHO) or COS cells). Other suitable host cells are known 
to those skilled in the art. 

Vector DNA can be introduced into prokaryotic or eukaryotic cells via conventional 
transformation or transfection techniques. As used herein, the terms "transformation" and 
20 "transfection" are intended to refer to a variety of art-recognized techniques for introducing 
foreign nucleic acid {e.g., DNA) into a host cell, including calcium phosphate or calcium 
chloride co-precipitation, DEAE-dextran-mediated transfection, lipofection, or electroporation. 
Suitable methods for transfomiing or transfecting host cells can be found in Sambrook, et al. 
(Molecular Cloning: A Laboratory Manual. 2nd ed.. Cold Spnng Harbor Laboratory, 
25 Cold Spring Harbor Laboratory Press, Cold Spring Harbor, N.Y., 1989), and other laboratory 
manuals. 

For stable transfection of mammalian cells, it is known that, depending upon the 
expression vector and transfection technique used, only a small fraction of cells may integrate 
the foreign DNA into their genome. In order to identify and select these integrants, a gene that 
30 encodes a selectable marker {e.g.^ resistance to antibiotics) is generally introduced into the host 
cells along with the gene of interest. Various selectable markers include those that confer 
resistance to drugs, such as G418, hygromycin and methotrexate. Nucleic acid encoding a 
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selectable marker can be introduced into a host cell on the same vector as that encoding 

NOVX or can be introduced on a separate vector. Cells stably transfected with the introduced 
nucleic acid can be identified by drug selection (e.g., cells that have incorporated the selectable 
marker gene will survive, while the other cells die). 
5 A host cell of the invention, such as a prokaryotic or eukaryotic host cell in culture, can 

be used to produce (i.e., express) NOVX protein. Accordingly, the invention further provides 
methods for producing NOVX protein using the host cells of the invention: In one 
embodiment, the method comprises culturing the host cell of invention (into which a 
recombinant expression vector encoding NOVX protein has been introduced) in a suitable 
1 0 medium such that NOVX protein is produced. In another embodiment, the method further 
comprises isolating NOVX protein from the medium or the host cell. 

Transgenic NOVX Animals 

The host cells of the invention can also be used to produce non-human transgenic 
1 5 animals. For example, in one embodiment, a host cell of the invention is a fertilized oocyte or 
an embryonic stem cell into which NOVX protein-coding sequences have been introduced. 
Such host cells can then be used to create non-human transgenic animals in which exogenous 
NOVX sequences have been introduced into their genome or homologous recombinant 
animals in which endogenous NOVX sequences have been altered. Such animals are useful 
20 for studying the function and/or activity of NOVX protein and for identifying and/or 

evaluating modulators of NOVX protein activity. As used herein, a "transgenic animal" is a 
non-human animal, preferably a mammal, more preferably a rodent such as a rat or mouse, in 
which one or more of the cells of the animal includes a transgene. Other examples of 
transgenic animals include non-human primates, sheep, dogs, cows, goats, chickens, 
25 amphibians, etc. A transgene is exogenous DNA that is integrated into the genome of a cell 

from which a transgenic animal develops and that remains in the genome of the mature animal, 
thereby directing the expression of an encoded gene product in one or more cell types or 
tissues of the transgenic animal. As used herein, a "homologous recombmant animal" is a 
non-human animal, preferably a mammal, more preferably a mouse, in which an endogenous 
30 NOVX gene has been altered by homologous recombination between the endogenous gene and 
an exogenous DNA molecule introduced into a cell of the animal, e.g., an embryonic cell of 
the animal, prior to development of the animal. 
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A transgenic animal of the invention can be created by introducing NOVX-encoding 

nucleic acid into the male pronuclei of a fertilized oocyte (e.g., by microinjection, retroviral 
infection) and allowing the oocyte to develop in a pseudopregnant female foster animal. 
Sequences including SEQ ID NO; 1 , 3, 5, 6, 8, 1 0, 1 2, 14, 1 6, 1 8, 20, 22, 24, or 26 can be 
introduced as a transgene into the genome of a non-human animal. Alternatively, a non- 
human homologue of the human NOVX gene, such as a mouse NOVX gene, can be isolated 
based on hybridization to the human NOVX cDNA (described further supra) and used as a 
transgene. Intronic sequences and polyadenylation signals can also be included in the 
transgene to increase the efficiency of expression of the transgene. A tissue-specific 
regulatory sequence(s) can be operably-linked to the NOVX transgene to direct expression of 
NOVX protein to particular cells. Methods for generating transgenic animals via embr>'o 
manipulation and microinjection, particularly animals such as mice, have become conventional 
in the art and are described, for example, in U.S. Patent Nos. 4,736,866; 4,870,009; and 
4,873,191; and Hogan, 1986. In: Manipulating THE Mouse Embryo, Cold Spring Harbor 
Laboratory Press, Cold Spring Harbor, N.Y. Similar methods are used for production of other 
transgenic animals. A transgenic founder animal can be identified based upon the presence of 
the NOVX transgene in its genome and/or expression of NOVX mRNA in tissues or cells of 
the animals. A transgenic founder animal can then be used to breed additional animals 
carrying the transgene. Moreover, transgenic animals carrying a transgene-encoding NOVX 
protein can further be bred to other transgenic animals carrying other transgenes. 

To create a homologous recombinant animal, a vector is prepared which contains at 
least a portion of a NOVX gene into which a deletion, addition or substitution has been 
introduced to thereby alter, e.g., functionally disrupt, the NOVX gene. The NOVX gene can 
be a human gene {e.g., the DNA of SEQ ID NO: 1, 3, 5, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, or 
26), but more preferably, is a non-human homologue of a human NOVX gene. For example, a 
mouse homologue of human NOVX gene of SEQ ID NO: 1,3, 5, 6, 8, 10, 12. 14, 16, 18, 20, 
22, 24, or 26 can be used to construct a homologous recombination vector suitable for altering 
an endogenous NOVX gene in the mouse genome. In one embodiment, the vector is designed 
such that, upon homologous recombination, the endogenous NOVX gene is functionally 
disrupted (i.e., no longer encodes a functional protein; also referred to as a "knock out" vector). 

Alternatively, the vector can be designed such that, upon homologous recombination, 
the endogenous NOVX gene is mutated or othenvise altered but still encodes functional 
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protein (e.g., the upstream regulatory region can be altered to thereby alter the expression of 

the endogenous NOVX protein). In the homologous recombination vector, the altered portion 
of the NOVX gene is flanked at its 5'- and 3'-termini by additional nucleic acid of the NOVX 
gene to allow for homologous recombination to occur between the exogenous NOVX gene 
5 carried by the vector and an endogenous NOVX gene in an embryonic stem cell. The 
additional flanking NOVX nucleic acid is of sufficient length for successful homologous 
recombination with the endogenous gene. Typically, several kilobases of flanking DNA (both 
at the 5'- and 3'-termini) are included in the vector. See, e.g., Thomas, et al, 1987. Cell 5\: 
503 for a description of homologous recombination vectors. The vector is ten introduced into 

1 0 an embryonic stem cell line {e.g., by electroporation) and cells in which the introduced NOVX 
gene has homologously-recombined with the endogenous NOVX gene are selected. See, e.g., 
L'u etai., 1992, Cell 69: 915. 

The selected cells are then injected into a blastocyst of an animal {e.g., a mouse) to 
form aggregation chimeras. See, e.g., Bradley, 1987. In: Teratocarcinomas and 

15 Embryonic Stem Cells: A Practical Approach, Robertson, ed' IRL, Oxford, pp. 1 1 3-1 52, 
A chimeric embryo can then be implanted into a suitable pseudopregnant female foster animal 
and the embryo brought to term. Progeny harboring the homologously-recombined DNA in 
their germ cells can be used to breed animals in which all cells of the animal contain the 
homologously-recombined DNA by germline transmission of the transgene. Methods for 

20 constructing homologous recombination vectors and homologous recombinant animals are 
described further in Bradley, 1991 . Cia r. Opin. BiotechnoL 2: 823-829; PCT International 
Pubhcation Nos.: WO 90/1 1354; WO 91/01 140; WO 92/0968; and WO 93/04169. 

In another embodiment, transgenic non-humans animals can be produced that contain 
selected systems that allow for regulated expression of the transgene. One example of such a 

25 system is the cre/loxP recombinase system of bacteriophage PI . For a description of the 
cre/loxP recombinase sysXcm, See, e.g., Lakso, et al., 1992. Proc. Natl Acad. Sci. USA 89: 
6232-6236. Another example of a recombinase system is the FLP recombinase system of 
Saccharomyces cerevisiae. See. O'Gorman, ef al, 1 991 . Science 25 1 : 1 35 1 -1 355. If a cre/loxP 
recombinase system is used to regulate expression of the transgene, animals containing 

50 transgenes encoding both the Cre recombinase and a selected protein are required. Such 
animals can be provided through the construction of '^double" transgenic animals, e.g.., by 
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mating two transgenic animals, one containing a Iransgene encoding a selected protein and the 

other containing a transgene encoding a recombinase. 

Clones of the non-human transgenic animals described herein can also be produced 

according to the methods described in Wilmut, et aL, 1997. Nature 385: 810-813. In brief, a 

5 cell {e.g., a somatic cell) from the transgenic animal can be isolated and mduced to exit the 

growth cycle and enter Go phase. The quiescent cell can then be fused, e.g., through the use of 

electrical pulses, to an enucleated oocyte from an animal of the same species from which the 

quiescent cell is isolated. The reconstructed oocyte is then cultured such that it develops to 

morula or blastocyte and then transferred to pseudopregnant female foster animal. The 

10 offspring bonie of this female foster animal will be a clone of the animal from w^hich the cell 

{e.g., the somatic cell) is isolated- 



Pharmaceutical Compositions 

The NOVX nucleic acid molecules, NOVX proteins, and anii-NOVX antibodies (also 

15 referred to herein as "active compounds") of the invention, and derivatives, fragments, analogs 
and homologs thereof, can be incorporated into pharmaceutical compositions suitable for 
administration. Such compositions typically comprise the nucleic acid molecule, protein, or 
antibody and a pharmaceutically acceptable carrier. As used herein, "pharmaceutically 
acceptable carrier" is intended to include any and all solvents, dispersion media, coatings, 

20 antibacterial and antifungal agents, isotonic and absorption delaying agents, and the like, 
compatible with phannaceutical administration. Suitable carriers are described in the most 
recent edition of Remington's Pharmaceutical Sciences, a standard reference text in the field, 
which is incorporated herein by reference. Preferred examples of such carriers or diluents 
include, but are not limited to, water, saline, finger's solutions, dextrose solution, and 5% 

25 human serum albumin. Liposomes and non-aqueous vehicles such as fixed oils may also be 
used. The use of such media and agents for pharmaceutically active substances is well knowm 
in the art. Except insofar as any conventional media or agent is incompatible with the active 
compound, use thereof in the compositions is contemplated. Supplementary active 
compounds can also be incorporated into the compositions. 

30 The antibodies disclosed herein can also be formulated as immunoliposomes. 

Liposomes containing the antibody are prepared by methods Icnow^n in the art, such as 
described in Epstein et ah, Proc. Natl. Acad. Sci. USA, 82: 3688 (1985); Hwang et al., Proc. 
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Nat] Acad. Sci. USA, 77: 4030 (1980); and U.S. Pat. Nos. 4,485,045 and 4,544,545. 

Liposomes with enhanced circulation time are disclosed in U.S. Patent No. 5,013,556. 

Particularly useful liposomes can be generated by the reverse-phase evaporation 

' method with a lipid composition comprising phosphatidylcholine, cholesterol, and PEG- 

5 derivatized phosphatidylethanolamine (PEG-PE). Liposomes are extruded through filters of 

I defined pore size to yield liposomes with the desired diameter. Fab' fragments of the antibody 

1 

I of the present invention can be conjugated to the liposomes as described in Martin et al ., J. 

I Biol. Chem., 257: 286-288 (1982) via a disulfide-interchange reaction. A chemotherapeutic 

agent (such as Doxorubicin) is optionally contained within the liposome. See Gabizon et aL, J. 

! 10 National Cancer Inst., 81(19): 1484 (1989). 

A pharmaceutical composition of the invention is formulated to be compatible with its 
intended route of administration. Examples of routes of administration include parenteral, e.g,. 
intravenous, intradermal, subcutaneous, oral (e,g., inhalation), transdermal (i.e., topical), 
transmucosal, and rectal administration. Solutions or suspensions used for parenteral, 
15 intradermal, or subcutaneous application can include the following components: a sterile 

diluent such as water for injection, saline solution, fixed oils, polyethylene glycols, glycerine, 
propylene glycol or other synthetic solvents; antibacterial agents such as benzyl alcohol or 
methyl parabens; antioxidants such as ascorbic acid or sodium bisulfite; chelating agents such 
as ethylenediaminetetraacetic acid (EDTA); buffers such as acetates, citrates or phosphates, 
20 and agents for the adjustment of tonicity such as sodium chloride or dextrose. The pH can be 
adjusted with acids or bases, such as hydrochloric acid or sodium hydroxide. The parenteral 
preparation can be enclosed in ampoules, disposable syringes or multiple dose vials made of 
glass or plastic. 

Pharmaceutical compositions suitable for injectable use include sterile aqueous 
25 solutions (where water soluble) or dispersions and sterile powders for the extemporaneous 
preparation of sterile injectable solutions or dispersion. For intravenous administration, 
suitable carriers include physiological saline, bacteriostatic water, Cremophor EL"' (BASF, 
Parsippany, N.J.) or phosphate buffered saline (PBS). In all cases, the composition must be 
sterile and should be fluid to the extent that easy syringeability exists. It must be stable under 
30 the conditions of manufacture and storage and must be presented against the contaminating 
action of microorganisms such as bacteria and fungi. The carrier can be a solvent or 
dispersion medium containing, for example, water, ethanol, polyol (for example, glycerol, 
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propylene glycol, and liquid polyethylene glycol, and the like), and suitable mixtures thereof. 

The proper fluidity can be maintained, for example, by the use of a coating such as lecithin, by 

the maintenance of the required particle size in the case of dispersion and by the use of 

surfactants. Prevention of the action of microorganisms can be achieved by various 

5 antibacterial and antifungal agents, for example, parabens, chlorobutanol, phenol, ascorbic 

acid, thimerosal, and the like. In many cases, it wili be preferable to include isotonic agents, 

j for example, sugars, polyalcohols such as manitol, sorbitol, sodium chloride in the 

{ 

composition. Prolonged absorption of the injectable compositions can be brought about by 
including in the composition an agent which delays absorption, for example, aluminum 

1 0 monostearate and gelatin. 

Sterile injectable solutions can be prepared by incorporating the active compound (e.g., 
a NOVX protein or anti-NOVX antibody) in the required amount in an appropriate solvent 
with one or a combination of ingredients enumerated above, as required, followed by filtered 
sterilization. Generally, dispersions are prepared by incorporating the active compound into a 

15 sterile vehicle that contains a basic dispersion medium and the required other ingredients from 
those enumerated above. In the case of sterile powders for the preparation of sterile injectable 
solutions, methods of preparation are vacuum drying and freeze-drying that yields a powder of 
the active ingredient plus any additional desired ingredient from a previously sterile-filtered 
solution thereof 

20 Oral compositions generally include an inert diluent or an edible carrier. They can be 

enclosed in gelatin capsules or compressed into tablets. For the purpose of oral therapeutic 
administration, the active compound can be incorporated with excipients and used in the fonn 
of tablets, troches, or capsules. Oral compositions can also be prepared using a fluid carrier 
for use as a mouthwash, wherein the compound in the fluid carrier is applied orally and 

25 swished and expectorated or swallowed- Pharmaceutically compatible binding agents, and/or 
adjuvant materials can be included as part of the composition. The tablets, pills, capsules, 
troches and the like can contain any of the following ingredients, or compounds of a similar 
nature: a binder such as microcrystalline cellulose, gum tragacanth or gelatin; an excipient 
such as starch or lactose, a disintegrating agent such as alginic acid, Primogel, or com starch; a 

30 lubricant such as magnesium stearate or Sterotes; a glidant such as colloidal silicon dioxide; a 
sweetening agent such as sucrose or saccharin; or a flavoring agent such as peppermint, methyl 
salicylate, or orange flavoring. 
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For administration by inhalation, the compounds are delivered in the form of an aerosol 

spray from pressured container or dispenser which contains a suitable propellant, e.g.. a gas 

such as carbon dioxide, or a nebulizer. 

Systemic administration can also be by transmucosal or transdermal means. For 
transmucosal or transdermal administration, penetrants appropriate to the barrier to be 
permeated are used in the fomiulation. Such penetrants are generally known in the art, and 
include, for example, for transmucosal administration, detergents, bile salts, and fusidic acid 
derivatives. Transmucosal administration can be accomplished through the use of nasal sprays 
or suppositories. For transdermal administration, the active compounds are formulated into 
ointments, salves, gels, or creams as generally known in the art. 

The compounds can also be prepared in the fomi of suppositories {e.g.. with 
conventional suppository bases such as cocoa butter and other glycerides) or retention enemas 
for rectal delivery. 

hi one embodiment, the active compounds are prepared with carriers that will protect 
the compound against rapid elimination from the body, such as a controlled release 
formulation, including implants and microencapsulated delivery systems. Biodegradable, 
biocompatible polymers can be used, such as ethylene vinyl acetate, polyanhydrides, 
polyglycolic acid, collagen, polyorthoesters, and polylactic acid. Methods for preparation of 
such formulations will be apparent to those skilled in the art. The materials can also be 
obtained commercially from Alza Corporation and Nova Phamiaceuticals, Inc. Liposomal 
suspensions (including liposomes targeted to infected cells with monoclonal antibodies to viral 
antigens) can also be used as pharmaceutically acceptable carriers. These can be prepared 
according to methods known to those skilled in the art, for example, as described in U.S. 
Patent No. 4,522,811. 

It is especially advantageous to formulate oral or parenteral compositions in dosage 
unit form for ease of administration and uniformity of dosage. Dosage unit form as used 
herem refers to physically discrete units suited as unitar>' dosages for the subject to be treated; 
each unit containing a predetemiined quantity of active compound calculated to produce the 
desired therapeutic effect in association with the required pharmaceutical carrier. The 
specification for the dosage unit forms of the invention are dictated by and directly dependent 
on the unique characteristics of the active compound and the particular therapeutic effect to be 
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achieved, and the limitations inherent in the art of compounding such an active compound for 

the treatment of individuals. 

The nucleic acid molecules of the invention can be inserted into vectors and used as 

gene therapy vectors. Gene therapy vectors can be delivered to a subject by, for example, 

5 intravenous injection, local administration (see, e.g., U.S. Patent No. 5,328,470) or by 

stereotactic injection {see, e.g., Chen, e! aL, 1994. Proc. Natl Acad, Sci. USA 91 : 3054-3057). 

The pharmaceutical preparation of the gene therapy vector can include the gene therapy vector 

in an acceptable diluent, or can comprise a slow release matrix in which the gene deliver)^ 

vehicle is imbedded. Alternatively, where the complete gene deliver\' vector can be produced 

10 intact from recombinant cells, e.g., retroviral vectors, the pharmaceutical preparation can 

include one or more cells that produce the gene delivery system. 

Antibodies specifically binding a protein of the invention, as well as other molecules 

; identified by the screening assays disclosed herein, can be administered for the treatment of 

various disorders in the fomi of pharmaceutical compositions. Principles and considerations 

1 5 involved in preparing such compositions, as well as guidance in the choice of components are 

provided, for example, in Remington : The Science And Practice Of Pharmacy 19th ed. 

(Alfonso R. Gennaro, et al., editors) Mack Pub. Co., Easton, Pa. : 1995; Drug Absorption 

Enhancement : Concepts, Possibilities, Limitations, And Trends, Harwood Academic 

Publishers, Langhome, Pa,, 1994; and Peptide And Protein Drug Delivery (Advances In 

20 Parenteral Sciences, Vol. 4), 1991, M. Dekker, New York. If the antigenic protein is 

intracellular and whole antibodies are used as inliibitors, internalizing antibodies are preferred. 

However, liposomes can also be used to deliver the antibody, or an antibody fragment, into 

cells. Where antibody fragments are used, the smallest inhibitory fragment that specifically 

binds to the binding domain of the target protein is preferred. For example, based upon the 

25 variable-region sequences of an antibody, peptide molecules can be designed that retain the 

ability to bind the target protein sequence. Such peptides can be synthesized chemically 

and/or produced by recombinant DNA technology. See, e.g., Marasco et al., 1993 Proc. Natl. 

Acad. Sci. USA. 90: 7889-7893. The formulation herein can also contain more than one active 

compound as necessar>^ for the particular indication being treated, preferably those with 

30 complementary activities that do not adversely affect each other. Alternatively, or in addition, 

the composition can comprise an agent that enhances its function, such as, for example, a 

cytotoxic agent, cytokine, chemotherapeutic agent, or growth-inhibitor>' agent. Such 
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molecules are suitably present in combination in amounts that are effective for the purpose 

intended. The active ingredients can also be entrapped in microcapsules prepared, for 

example, by coacervation techjiiques or by interfacial polymerization, for example, 

hydroxymethylcellulose or gelaiin-microcapsules and poly-(methylmethacrylate) 

5 microcapsules, respectively, in colloidal drug delivery systems (for example, liposomes, 

albumin microspheres, microemulsions, nano-particles, and nanocapsules) or in 

i macroemulsions. ' 

The fonnulations to be used for iv vivo administration must be sterile. This is readily 

accomplished by filtration through sterile filtration membranes. 

1 0 Sustained-release preparations can be prepared. Suitable examples of sustained -release 

preparations include semipermeable matrices of solid hydrophobic polymers containing the 

i antibody, which matrices are in the form of shaped articles, e.g,^ films, or microcapsules. 

Examples of sustained-release matrices include polyesters, hydrogels (for example, poly(2- 

hydroxyethyl-methacrylate), or poly(vinylalcohol)), polylactides (U.S. Pat. No. 3,773,919), 

I 15 copolymers of L-glutamic acid and ethyl-L-glutamate, non-degradable ethylene-vinyl acetate, 

I degradable lactic acid-glycolic acid copolymers such as the LUPRON DEPOT (injectable 

microspheres composed of lactic acid-glycolic acid copolymer and leuprolide acetate), and 

poly-D-(-)-3-hydroxybutyric acid. While polymers such as ethylene-vinyl acetate and lactic 

acid-glycolic acid enable release of molecules for over 100 days, certain hydrogels release 

20 proteins for shorter time periods. 

The pharmaceutical compositions can be included in a container, pack, or dispenser 

together with instructions for administration. 

Screening and Detection Methods 

25 The isolated nucleic acid molecules of the invention can be used to express NOVX 

protein (e.g., via a recombinant expression vector in a host cell in gene therapy applications), 
to detect NOVX mRNA (e.g., in a biological sample) or a genetic lesion in a NOVX gene, and 
to modulate NOVX activity, as described further, below. In addition, the NOVX proteins can 
be used to screen drugs or compounds that modulate the NOVX protein activity or expression 

30 as well as to treat disorders characterized by insufficient or excessive production of NOVX 
protein or production of NOVX protein forms that have decreased or aberrant activity 
compared to NOVX wild-type protein. In addition, the anti-NOVX antibodies of the invention 
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can be used to detect and isolate NOVX proteins and modulate NOVX activity. For example, 

NOVX activity includes growth and differentiation, antibody production, and tumor growth. 

The invention further pertains to novel agents identified by the screening assays 

described herein and uses thereof for treatments as described, supra. 

5 

Screeuing Assays 

The invention provides a method (also referred to herein as a "screening assay") for 
identifying modulators, i.e., candidate or test compounds or agents {e.g., peptides, 
peptidomimetics, small molecules or other drugs) that bind to NOVX proteins or have a 
10 stimulatory or inliibitory effect on, e.g., NOVX protein expression or NOVX protein activity. 
The invention also includes compounds identified in the screening assays described herein. 

In one embodiment, the invention provides assays for screenmg candidate or test 
compounds which bind to or modulate the activity of the membrane-bound form of a NOVX 
protein or polypeptide or biologically-active portion thereof The test compounds of the 
1 5 mvention can be obtained using any of the numerous approaches in combinatorial library 

methods known in the art, including: biological libraries; spatially addressable parallel solid 
phase or solution phase libraries; synthetic library methods requiring deconvolution; the 
"one-bead one-compound" library method; and synthetic library methods using affinity 
chromatography selection. The biological library approach is limited to peptide libraries, 
20 while the other four approaches are applicable to peptide, non-peptide oligomer or small 
molecule libraries of compounds. See, e.g.. Lam, \997. Anticancer Drug Design 12: 145. 

A "small molecule" as used herein, is meant to refer to a composition that has a 
molecular weight of less than about 5 kD and most preferably less than about 4 kD. Small 
molecules can be, e.g., nucleic acids, peptides, polypeptides, peptidomimetics, carbohydrates, 
25 lipids or other organic or inorganic molecules. Libraries of chemical and/or biological 

mixtures, such as fungal, bacterial, or algal extracts, are known in the art and can be screened 
with any of the assays of the invention. 

Examples of methods for the synthesis of molecular libraries can be found in the art, 
for example in: DeWitt, ei aL, 1993. Proc. NatL Acad. Sci. U.S.A. 90: 6909; Erb, et al., 1994. 
30 Proc. Nad. Acad. Sci. U.S.A. 91 : 1 1422; Zuckermaan, er at., 1994. J. Med. Chem. 37: 2678; 
Cho, et oL, 1993. Science 261 : 1303; Carrell, et al., 1994. Ange\\\ Chem. Int. Ed. Engl. 33: 
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2059; Carell, et aL, \ 994. Angew, Chem. hit, Ed. EngL 33: 2061; and Gallop, et aL, 1994. J. 

Med. Chem. 37: 1233. 

Libraries of compounds may be presented in solution {e.g., Houghten. 1992, 
Bioiecluuques 13:412-421), or on beads (Lam, \99\, Nature 35A\ 82-84), on chips (Fodor, 
1993. Nature 364: 555-556), bacteria (Ladner, U.S. Patent No. 5,223.409), spores (Ladner, 
U.S. Patent 5,233,409), plasmids (Cull, et al. 1992. Proc. Natl. Acad. Sci. USA 89: 
1865-1869) or on phage (Scott and Smith, 1990. Science 249: 386-390; Devlin, 1990. Science 
249: 404-406; Cwirla, et aL, 1990. Proc. Natl Acad. Sci. U.S.A. 87: 6378-6382; Felici, 1991. 
J. Mol. Biol. 222: 301-310; Ladner, U.S. Patent No. 5,233,409.). 

In one embodiment, an assay is a cell-based assay in which a cell which expresses a 
membrane-bound form of NOVX protein, or a biologically-active ponion thereof, on the cell 
surface is contacted with a test compound and the ability of the test compound to bind to a 
NOVX protein determined. The cell, for example, can be of mammalian origin or a yeast cell. 
Determining the ability of the test compound to bind to the NOVX protein can be 
accomplished, for example, by coupling the test compound with a radioisotope or enzymatic 
label such that binding of the test compound to the NOVX protein or biologically-active 
portion thereof can be determined by detecting the labeled compound in a complex. For 
example, test compounds can be labeled with '"1, ^'S, '"^C, or 'H, either directly or indirectly, 
and the radioisotope detected by direct counting of radioemission or by scintillation counting. 
Alternatively, test compounds can be enzymatically-labeled with, for example, horseradish 
peroxidase, alkaline phosphatase, or luciferase, and the enzymatic label detected by 
determination of conversion of an appropriate substrate to product. In one embodiment, the 
assay comprises contacting a cell which expresses a membrane-bound form of NOVX protein, 
or a biologically-active portion thereof, on the cell surface with a known compound which 
binds NOVX to form an assay mixture, contacting the assay mixture with a test compound, 
and determining the ability of the test compound to interact w^ith a NOVX protein, w^herein 
determining the ability of the test compound to interact with a NOVX protein comprises 
determining the ability of the test compound to preferentially bind to NOVX protein or a 
biologically-active portion thereof as compared to the known compound. 

In another embodiment, an assay is a cell-based assay comprising contacting a cell 
expressing a membrane-bound form of NOVX protein, or a biologically-active portion thereof, 
on the cell surface with a test compound and detemiining the ability of the test compound to 
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modulale {e.g., stimulate or inhibit) the activity of the NOVX protein or biologically-active 

portion thereof. Determining the ability of the test compound to modulate the activity of 
NOVX or a biologically-active portion thereof can be accomplished, for example, by 
determining the ability of the NOVX protein to bind to or interact with a NOVX target 
5 molecule. As used herein, a "target molecule" is a molecule with which a NOVX protem 

binds or interacts in nature, for example, a molecule on the surface of a cell which expresses a 
NOVX interacting protein, a molecule on the surface of a second cell, a molecule in the 
extracellular milieu, a molecule associated with the internal surface of a cell membrane or a 
cytoplasmic molecule. A NOVX target molecule can be a non-NOVX molecule or a NOVX 
10 protein or polypeptide of the invention In one embodiment, a NOVX target molecule is a 
component of a signal transduction pathway that facilitates transduction of an extracellular 
signal {e.g. a signal generated by binding of a compound to a membrane-bound NOVX 
molecule) through the cell membrane and into the cell. The target, for example, can be a 
second intercellular protein that has catalytic activity or a protein that facilitates the association 
15 of downstream signaling molecules with NOVX. 

Determining the ability of the NOVX protein to bind to or interact with a NOVX target 
molecule can be accomplished by one of the methods described above for determining direct 
binding. In one embodiment, determining the ability of the NOVX protein to bind to or 
interact with a NOVX target molecule can be accomplished by determining the activity of the 
20 target molecule. For example, the activity of the target molecule can be determined by 
detecting induction of a cellular second messenger of the target {i.e. intracellular C^'\ 
diacylglycerol, IP3, etc.), detecting catalytic/enzymatic activity of the target an appropriate 
substrate, detecting the induction of a reporter gene (comprising a NOVX-responsive 
regulatory element operatively linked to a nucleic acid encoding a detectable marker, e.g.. 
25 luciferase), or detecting a cellular response, for example, cell survival, cellular differentiation, 
or cell proliferation. 

In yet another embodiment, an assay of the invention is a cell-free assay comprising 
contacting a NOVX protein or biologically-active portion thereof with a test compound and 
detennining the ability of the test compound to bind to the NOVX protein or bioiogically- 
30 active portion thereof Binding of the test compound to the NOVX protein can be determined 
either directly or indirectly as described above. In one such embodiment, the assay comprises 
contacting the NOVX protein or biologically-active portion thereof with a known compound 
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which binds NOVX to form an assay mixture, contacting the assay mixture with a test 

compound, and detennining the abiHty of the test compound to interact with a NOVX protein, 

wherein determining the abiHty of the test compound to interact with a NOVX protein 

comprises determining the ability of the test compound to preferentially bind to NOVX or 

biologically-active portion thereof as compared to the known compound. 

In still another embodiment, an assay is a cell-free assay comprising contacting NOVX 
protein or biologically-active portion thereof with a test compound and determining the ability 
of the test compound to modulate {e.g. stimulate or inhibit) the activity of the NOVX protein 
or biologically-active portion thereof. Determining the ability of the test compound to 
modulate the activity of NOVX can be accomplished, for example, by determining the ability 
of the NOVX protein to bind to a NOVX target molecule by one of the methods described 
above for determining direct binding. In an alternative embodiment, determining the ability of 
the test compound to modulate the activity of NOVX protein can be accomplished by 
determining the ability of the NOVX protein further modulate a NOVX target molecule. For 
example, the catalytic/enzymatic activity of the target molecule on an appropriate substrate can 
be determined as described above. 

In yet another embodiment, the cell-free assay comprises contacting the NOVX protein 
or biologically-active portion thereof with a known compound which binds NOVX protein to 
form an assay mixture, contacting the assay mixture with a test compound, and determining 
the ability of the test compound to interact with a NOVX protein, wherein determining the 
ability of the test compound to interact with a NOVX protein comprises determining the 
ability of the NOVX protein to preferentially bind to or modulate the activity of a NOVX 
target molecule. 

The cell-free assays of the invention are amenable to use of both the soluble form or 
the membrane-bound form of NOVX protein. In the case of cell-free assays comprising the 
membrane-bound form of NOVX protein, it may be desirable to utilize a solubilizing agent 
such that the membrane-bound form of NOVX protein is maintamed in solution. Examples of 
such solubilizing agents include non-ionic detergents such as n-octylglucoside, 
n-dodecylglucoside, n-dodecylmaltoside, octanoyl-N-methylglucamide, 

decanoyl-N-methylglucamide, Triton*^ X-100, Triton'^ X-1 14, Thesif^ Isotridecypoly(ethylene 
glycol ether)„, N-dodecyl"N,N-dimethyl-3-ammonio-l -propane sulfonate, 
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3-(3-cholamidopropyl) dimethylamminiol-l -propane sulfonate (CHAPS), or 

3-(3-choIamidopropy])dimethylamminio]-2-hydroxy- 1 -propane sulfonate (CH APSO). 

In more than one embodiment of the above assay methods of the invention, il may be 

desirable to mimobilize either NOVX protem or its target molecule to facilitate separation of 

5 complexed from uncomplexed forms of one or both of the proteins, as well as to accommodate 

automation of the assay. Binding of a test compound to NOVX protein, or interaction of 

NOVX protein with a target molecule in the presence and absence of a candidate compound, 

can be accomplished in any vessel suitable for containing the reactants. Examples of such 

vessels include microliter plates, test lubes, and micro-centrifuge tubes. In one embodiment, a 

10 fusion protein can be provided that adds a domain that allows one or both of the proteins to be 

bound to a matrix. For example, GST -NOVX fusion proteins or GST-target fusion proteins 

can be adsorbed onto glutathione sepharose beads (Sigma Chemical, St, Louis, MO) or 

glutathione derivatized microliter plates, that are then combined with the test compound or the 

test compound and either the non-adsorbed target protein or NOVX protein, and the mixture is 

15 incubated under conditions conducive to complex formation (e.g., at physiological conditions 

for salt and pH). Following incubation, the beads or microliter plate wells are washed to 

remove any unbound components, the matrix immobilized in the case of beads, complex 

determined either directly or indirectly, for example, as described, supra. Alternatively, the 

complexes can be dissociated from the matrix, and the level of NOVX protein binding or 

20 activity detemiined using standard techniques. 

Other techniques for immobilizing proteins on matrices can also be used in the 

screening assays of the invention. For example, either the NOVX protein or its target 

molecule can be immobilized utilizing conjugation of biotin and streplavidin. Biotinylated 

NOVX protein or target molecules can be prepared from biotin-NHS (N-hydroxy-succinmiide) 

25 using techniques well-known within the art {e.g., biotinylation kit, Pierce Chemicals, 

Rockford, 111.), and immobilized in the wells of streptavidin-coated 96 well plates (Pierce 

Chemical). Alternatively, antibodies reactive with NOVX protein or target molecules, but 

which do not interfere with binding of the NOVX protein to its target molecule, can be 

derivatized to the wells of the plate, and unbound target or NOVX protein trapped in the wells 

30 by antibody conjugation. Methods for detecting such complexes, in addition to those 

described above for the GST-immobilized complexes, include immunodetection of complexes 

using antibodies reactive with the NOVX protein or target molecule, as well as enzyme-linked 
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assays that rely on detecting an enzymatic activity associated with the NOVX protein or target 

molecule. 

In another embodiment, modulators of NOVX protein expression are identified in a 
method wherein a cell is contacted with a candidate compound and the expression of NOVX 
5 mRNA or protein in the cell is determined. The level of expression of NOVX mRNA or 
protein in the presence of the candidate compound is compared to the level of expression of 
NOVX mRNA or protein in the absence of the candidate compound. Thcxandidate compound 
can then be identified as a modulator of NOVX mRNA or protein expression based upon this 
comparison. For example, when expression of NOVX mRNA or protein is greater (i.e., 
10 statistically significantly greater) in the presence of the candidate compound than in its 

absence, the candidate compound is identified as a stimulator of NOVX mRNA or protein 
; expression. Alternatively, when expression of NOVX mRNA or protein is less (statistically 

I significantly less) in the presence of the candidate compound than in its absence, the candidate 

compound is identified as an inhibitor of NOVX mRNA or protein expression. The level of 
1 5 NOVX mRNA or protein expression in the cells can be determined by methods described 
herein for detecting NOVX mRNA or protein. 

In yet another aspect of the invention, the NOVX proteins can be used as "bait 
proteins" in a two-hybrid assay or three hybrid assay (see, e.g., U.S. Patent No. 5,283,31 7; 
Zervos, et al., 1993. Cell 72: 223-232; Madura, et al., 1993. J. BioL Chem, 268: 12046-12054; 
20 Bartel, el aL, 1993. Biotechniqties 14: 920-924; Iwabuchi, et al,, 1993. Oncogene 8: 

1693-1696; and Brent WO 94/1 0300), to identify other proteins that bind to or interact with 
NOVX ("NOVX-binding proteins" or "NOVX-bp") and modulate NOVX activity. Such 
NOVX-binding proteins are also likely to be involved in the propagation of signals by the 
NOVX proteins as, for example, upstream or downstream elements of the NOVX pathway. 
25 The two-hybrid system is based on the modular nature of most transcription factors, 

which consist of separable DNA-bindmg and activation domains. Briefly, the assay utilizes 
tw^o different DNA constructs. In one construct, the gene that codes for NOVX is fused to a 
gene encoding the DNA binding domain of a known transcription factor (e.g., GAL-4). In the 
other construct, a DNA sequence, from a library of DNA sequences, that encodes an 
30 unidentified protein ("prey" or "sample") is fused to a gene that codes for the activation 
domain of the known transcription factor. If the "bait" and the "prey" proteins are able to 
interact, //; v/vo, forming a NOVX-dependent complex, the DNA-binding and activation 
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domains of the transcription factor are brought into close proximity. This proximity allows 

transcription of a reporter gene {e.g., LacZ) that is operably linked to a transcriptional 

regulatory site responsive to the transcription factor. Expression of the reporter gene can be 

detected and cell colonies containing the functional transcription factor can be isolated and 

5 used to obtain the cloned gene that encodes the protein which interacts with NOVX. 

The invention further pertains to novel agents identified by the aforementioned 

screening assays and uses thereof for treatments as described herein. 

Detection Assays 

10 Portions or fragments of the cDNA sequences identified herein (and the corresponding 

complete gene sequences) can be used in numerous ways as polynucleotide reagents. By way 
of example, and not of limitation, these sequences can be used to: (/) identify an individual 
from a minute biological sample (tissue typing); and (//) aid in forensic identification of a 
biological sample. Some of these applications are described in the subsections, below. 

15 

Tissue Typing 

The NOVX sequences of the invention can be used to identify individuals from minute 
biological samples. In this technique, an individual's genomic DNA is digested with one or 
more restriction enzymes, and probed on a Southern blot to yield unique bands for 
20 identification. The sequences of the invention are useful as additional DNA markers for RFLP 
("restriction fragment length polymorphisms," described in U.S. Patent No. 5,272,057). 

Furthermore, the sequences of the invention can be used to provide an alternative 
technique that determines the actual base-by-base DNA sequence of selected portions of an 
individual's genome. Thus, the NOVX sequences described herein can be used to prepare two 
25 PGR primers from the 5'- and 3'-termini of the sequences. These primers can then be used to 
amplify an individual's DNA and subsequently sequence it. 

Panels of corresponding DNA sequences from individuals, prepared in this mamier, 
can provide unique individual identifications, as each individual will have a unique set of such 
DNA sequences due to allelic differences. The sequences of the invention can be used to 
30 obtain such identification sequences from individuals and from tissue. The NOVX sequences 
of the invention uniquely represent portions of the human genome. Allelic variation occurs to 
some degree in the coding regions of these sequences, and to a greater degree in the noncoding 
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regions. It is estimated that allelic variation between individual humans occurs with a 

frequency of about once per each 500 bases. Much of the allelic variation is due to single 

nucleotide polymorphisms (SNPs), which include restriction fragment length polymorphisms 

(RFLPs). 

5 Each of the sequences described herein can, to some degree, be used as a standard 

against which DNA from an individual can be compared for identification purposes. Because 
greater numbers of polymorphisms occur in the noncoding regions, fewer sequences are 

j 

necessary to differentiate individuals. The noncoding sequences can comfortably provide 
1 positive individual identification with a panel of perhaps 10 to 1,000 primers that each yield a 

I 10 noncoding amplified sequence of 100 bases. If predicted coding sequences, such as those in 

SEQIDNO: 1,3, 5,6, 8, 10, 12, 14, 16, 18, 20, 22, 24, or 26 are used, a more appropriate 
number of primers for positive individual identification would be 500-2,000. 

Predictive Medicine 

1 15 The invention also pertains to the field of predictive medicine in which diagnostic 

assays, prognostic assays, pharmacogenomics, and monitoring clinical trials are used for 
I prognostic (predictive) purposes to thereby treat an individual prophylactically. Accordingly, 

one aspect of the invention relates to diagnostic assays for determining NOVX protein and/or 
nucleic acid expression as well as NOVX activity, in the context of a biological sample (e.g., 
20 blood, serum, cells, tissue) to thereby determine whether an individual is afflicted with a 
disease or disorder, or is at risk of developing a disorder, associated with aberrant NOVX 
expression or activity. Disorders associated with aberrant NOVX expression of activity 
include, for example, disorders of olfactory loss, e,g. trauma, HIV illness, neoplastic growth, 
and neurological disorders, e.g, Parkinson's disease and Alzheimer's disease. 
25 The invention also provides for prognostic (or predictive) assays for determining 

whether an individual is at risk of developing a disorder associated with NOVX protein, 
nucleic acid expression or activity. For example, mutations in a NOVX gene can be assayed in 
a biological sample. Such assays can be used for prognostic or predictive purpose to thereby 
prophylactically treat an individual prior to the onset of a disorder characterized by or 
30 associated with NOVX protein, nucleic acid expression, or biological activity. 

Another aspect of the invention provides methods for determining NOVX protein, 
■ nucleic acid expression or activity in an individual to thereby select appropriate therapeutic or 
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prophylactic agents for that individual (referred to herein as "pharmacogenomics")- 

Pharmacogenomics allows for the selection of agents (e.g., drugs) for therapeutic or 
prophylactic treatment of an individual based on the genotype of the individual {e.g., the 
genotype of the individual examined to determine the ability of the individual to respond to a 
5 particular agent.) 

Yet another aspect of the invention pertains to monitoring the influence of agents (e.g., 
drugs, compounds) on the expression or activity of NOVX in clinical trials/ 

These and other agents are described in further detail in the following sections. 

1 0 Diagnostic Assays 

An exemplary method for detecting the presence or absence of NOVX in a biological 
sample involves obtaining a biological sample from a lest subject and contacting the biological 
sample with a compound or an agent capable of detecting NOVX protein or nucleic acid (e.g., 
mRNA, genomic DNA) that encodes NOVX protein such that the presence of NOVX is 

1 5 detected in the biological sample. An agent for detecting NOVX mRNA or genomic DNA is a 
labeled nucleic acid probe capable of hybridizing to NOVX mRNA or genomic DNA. The 
nucleic acid probe can be, for example, a full-length NOVX nucleic acid, such as the nucleic 
acid of SEQ ID NO: 1,3,5,6,8, 10, 12, 14, 16, 18,20, 22,24, or 26, or a portion thereof, 
such as an oligonucleotide of at least 15, 30, 50, 100, 250 or 500 nucleotides in length and 
20 sufficient to specifically hybridize under stringent conditions to NOVX mRNA or genomic 
DNA. Other suitable probes for use in the diagnostic assays of the invention are described 
herein. 

One agent for detecting NOVX protein is an antibody capable of binding to NOVX 
protein, preferably an antibody with a detectable label. Antibodies directed against a protein 

25 of the invention may be used in methods known within the art relating to the localization 
and/or quantitation of the protein (e.g., for use in measuring levels of the protein within 
appropriate physiological samples, for use in diagnostic methods, for use in imaging the 
protein, and the like). In a given embodiment, antibodies against the proteins, or derivatives, 
fragments, analogs or homologs thereof, that contain the antigen binding domain, are utilized 

30 as pharmacologically-active compounds. 

An antibody specific for a protein of the invention can be used to isolate the protein by 
standard techniques, such as immunoaffinity chromatography or immunoprecipitation. Such 
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an antibody can facilitate the purification of the natural protein antigen from cells and of 

^ recombinantly produced antigen expressed in host cells. Moreover, such an antibody can be 

used to detect the antigenic protein (e.g., in a cellular lysate or cell supernatant) in order to 

i evaluate the abundance and pattern of expression of the antigenic protein. Antibodies directed 

, 5 against the protein can be used diagnostically to monitor protein levels in tissue as part of a 

clinical testing procedure, e.g,^ to, for example, determine the efficacy of a given treatment 

I regimen. Detection can be facilitated by coupling {i.e,, physically linking) the antibody to a 

detectable substance. Examples of detectable substances include vanous enzymes, prosthetic 
groups, fluorescent materials, luminescent materials, bioluminescent materials, and radioactive 

i 

10 materials. Examples of suitable enzymes include horseradish peroxidase, alkaline 

phosphatase, p-galactosidase, or acetylcholinesterase; examples of suitable prosthetic group 
complexes include streptavidin/biotin and avidin^iotin; examples of suitable fluorescent 

I 

1 materials include umbelliferone, fluorescein, fluorescein isothiocyanate, rhodamine, 

dichlorotriazinylamine fluorescein, dansyl chloride or phycoerythrin; an example of a 
15 luminescent material includes luminol; examples of bioluminescent materials include 

luciferase, luciferin, and aequorin, and examples of suitable radioactive material include '-'1, 
^ '^'I,^^Sor^H. 

Antibodies can be polyclonal, or more preferably, monoclonal. An intact antibody, or 
a fragment thereof (e.g.. Fab or F(ab%) can be used. The term "labeled", with regard to the 
20 probe or antibody, is intended to encompass direct labeling of the probe or antibody by 

coupling (z.e., physically linking) a detectable substance to the probe or antibody, as well as 
indirect labehng of the probe or antibody by reactivity with another reagent that is directly 
labeled. Examples of indirect labeling include detection of a primary antibody using a 
fluorescently-labeled secondary antibody and end-labeling of a DNA probe with biotin such 
25 that it can be detected with fluorescently-labeled streptavidin. The term "biological sample" is 
intended to include tissues, cells and biological fluids isolated from a subject, as well as 
tissues, cells and fluids present within a subject. That is, the detection method of the invention 
can be used to detect NOVX mRNA, protein, or genomic DNA in a biological sample /;/ vitro 
as well as in vivo. For example, vitro techniques for detection of NOVX mRNA include 
30 Northern hybridizations and in situ hybridizations. In vitro techniques for detection of NOVX 
protein include enzyme linked immunosorbent assays (ELISAs), Westem blots, 
immunoprecipitations, and immunofluorescence. /// vitro techniques for detection of NOVX 
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genomic DNA include Southern hybridizations. Furthennore, in vivo techniques for detection 

of NOVX protein include introducing into a subject a labeled anti-NOVX antibody. For 
example, the antibody can be labeled with a radioactive marker whose presence and location in 
a subject can be detected by standard imaging techniques. 
5 In one embodiment, the biological sample contains protein molecules from the test 

subject. Alternatively, the biological sample can contain mRNA molecules from the lest 
subject or genomic DNA molecules from the test subject. A preferred bio15gical sample is a 
peripheral blood leukocyte sample isolated by conventional means from a subject- 
In one embodmient, the methods further involve obtaining a control biological sample 
10 from a control subject, contacting the control sample with a compound or agent capable of 

detecting NOVX protein, mRNA, or genomic DNA, such that the presence of NOVX protein, 
mRWA or genomic DNA is detected in the biological sample, and comparing the presence of 
NOVX protein, mRNA or genomic DNA in the control sample with the presence of NOVX 
protein, mRNA or genomic DNA in the test sample, 

15 The invention also encompasses kits for detecting the presence of NOVX in a 

biological sample. For example, the kit can comprise: a labeled compound or agent capable of 
detecting NOVX protein or mRNA in a biological sample; means for determining the amount 
of NOVX in the sample; and means for comparing the amount of NOVX in the sample with a 
standard. The compound or agent can be packaged in a suitable container. The kit can further 

20 comprise instructions for using the kit to detect NOVX protein or nucleic acid. 

Prognostic Assays 

The diagnostic methods described herein can furthermore be utilized to identify 
subjects having or at risk of developing a disease or disorder associated with aberrant NOVX 

25 expression or activity. For example, the assays described herein, such as the preceding 

diagnostic assays or the following assays, can be utilized to identify a subject having or at risk 
of developing a disorder associated with NOVX protein, nucleic acid expression or activity. 
Such disorders include for example, disorders of olfactory loss, e.g. trauma, HIV illness, 
neoplastic growth, and neurological disorders, e.g. Parkinson's disease and Alzheimer's 

30 disease. 

Alternatively, the prognostic assays can be utilized to identify a subject having or at 
risk for developing a disease or disorder. Thus, the invention provides a method for 
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identifying a disease or disorder associated with aberrant NOVX expression or activity in 

which a test sample is obtained from a subject and NOVX protein or nucleic acid (e.g., 
niRNA, genomic DNA) is detected, wherein the presence of NOVX protein or nucleic acid is 
diagnostic for a subject having or at risk of developing a disease or disorder associated with 
5 aberrant NOVX expression or activity. As used herein, a "test sample" refers to a biological 
sample obtained from a subject of interest. For example, a test sample can be a biological 
fluid (e.g., serum), cell sample, or tissue. 

Furthermore, the prognostic assays described herein can be used to determine whether 
a subject can be administered an agent (e.g., an agonist, antagonist, peptidomimetic, protein, 
1 0 peptide, nucleic acid, small molecule, or other drug candidate) to treat a disease or disorder 
associated with aberrant NOVX expression or activity. For example, such methods can be 
used to determine whether a subject can be effectively treated with an agent for a disorder. 
Thus, the invention provides methods for determining whether a subject can be effectively 
treated with an agent for a disorder associated with aberrant NOVX expression or activity in 
15 which a test sample is obtained and NOVX protein or nucleic acid is detected (e.g. , wherein 
the presence of NOVX protein or nucleic acid is diagnostic for a subject that can be 
administered the agent to treat a disorder associated with aberrant NOVX expression or 
activity). 

The methods of the invention can also be used to detect genetic lesions in a NOVX 
20 gene, thereby determining if a subject with the lesioned gene is at risk for a disorder 

characterized by aberrant cell proliferation and/or differentiation. In various embodiments, the 
methods include detecting, in a sample of cells from the subject, the presence or absence of a 
genetic lesion characterized by at least one of an alteration affecting the integrity of a gene 
encoding a NOVX-protein, or the misexpression of the NOVX gene. For example, such 
25 genetic lesions can be detected by ascertaining the existence of at least one of: (/) a deletion of 
one or more nucleotides from a NOVX gene; (;7) an addition of one or more nucleotides to a 
NOVX gene; (///) a substitution of one or more nucleotides of a NOVX gene, (/v) a 
chromosomal rearrangement of a NOVX gene; (v) an alteration in the level of a messenger 
RNA transcript of a NOVX gene, (vi) aberrant modification of a NOVX gene, such as of the 
30 methylation pattern of the genomic DNA, (v/7) the presence of a non-wild-type splicing pattern 
of a messenger RNA transcript of a NOVX gene, (vm) a non-wild-type level of a NOVX 
protein, (ix) allelic loss of a NOVX gene, and (x) inappropriate post-translational modification 
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of a NOVX protein. As described herein, there are a large number of assay techniques known 

in the art which can be used for detecting lesions in a NOVX gene. A preferred biological 
sample is a peripheral blood leukocyte sample isolated by conventional means from a subject. 
However, any biological sample containing nucleated cells may be used, including, for 
5 example, buccal mucosal cells. 

in certain embodiments, detection of the lesion involves the use of a probe/primer in a 
polymerase chain reaction (PCR) (see, e.g., U.S. Patent Nos. 4,683,195 and 4,683,202), such 
as anchor PCR or RACE PCR, or, alternatively, in a ligation chain reaction (LCR) {see. e.g., 
Landegran, et al., 1988. Science 241: 1077-1080; and Nakazawa, et al., 1994. Proc. Natl. 
1 0 Acad. Set. USA 91: 360-364), the latter of which can be particularly useful for detecting point 
mutations in the NOVX-gene (see. Abravaya, er al., 1 995. Nucl. Acids Res. 23: 675-682). This 
method can include the steps of collecting a sample of cells from a patient, isolating nucleic 
acid (e.g., genomic, mRNA or both) from the cells of the sample, contacting the nucleic acid 
sample with one or more primers that specifically hybridize to a NOVX gene under conditions 
15 such that hybridization and amplification of the NOVX gene (if present) occurs, and detecting 
the presence or absence of an amplification product, or detecting the size of the amplification 
product and comparing the length to a control sample. It is anticipated that PCR and/or LCR 
may be desirable to use as a preliminary amplification step in conjunction with any of the 
techniques used for detecting mutations described herein. 
20 Alternative amplification methods include: self sustained sequence replication (see. 

Guatelli, el al., 1990. Proc. Nad. Acad Sci. USA 87: 1874-1878), transcriptional amplification 
system (see. Kwoh, el al., 1989. Proc. Nad Acad Sci. USA 86: 1 173-1 177); QP Replicase 
(see. Lizardi, et al, 1988. BioTeclmology 6: 1 197), or any other nucleic acid amplification 
method, followed by the detection of the amplified molecules using techniques well known to 
25 those of skill in the ari. These detection schemes are especially useful for the detection of 
nucleic acid molecules if such molecules are present in very low numbers. 

In an alternative embodiment, mutations in a NOVX gene from a sample cell can be 
identified by alterations in restriction enzyme cleavage patterns. For example, sample and 
control DNA is isolated, amplified (optionally), digested with one or more restriction 
endonucleases, and fragment length sizes are determined by gel electrophoresis and compared. 
Differences in fragment length sizes between sample and control DNA indicates mutations in 
the sample DNA. Moreover, the use of sequence specific ribozymes (see. e.g.. U.S. Patent No. 
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5,493,531) can be used lo score for the presence of specific mutations by development or loss 

of a ribozyme cleavage site. 

In other embodiments, genetic mutations in NOVX can be identified by hybridizing a 

sample and control nucleic acids, e.g., DNA or RNA, to high-density arrays containing 

5 hundreds or thousands of oligonucleotides probes. See, e.g., Cronin, et aL, 1996. Human 

Mutation 7: 244-255; Kozal, et al., 1996. Nat. Med. 2: 753-759. For example, genetic 

mutations in NOVX can be identified in two dimensional arrays containing Hght-generated 

DNA probes as described in Cronin, et al., supra. Briefly, a first hybridization array of probes 

can be used to scan through long stretches of DNA in a sample and control to identify base 

10 changes between the sequences by making linear arrays of sequential overlapping probes. 

This step allows the identification of point mutations. This is followed by a second 

hybridization array that allows the characterization of specific mutations by using smaller, 

specialized probe arrays complementary to all variants or mutations detected. Each mutation 

array is composed of parallel probe sets, one complementary to the wild-type gene and the 

15 other complementary to the mutant gene. 

In yet another embodiment, any of a variety of sequencing reactions known in the art 
can be used to directly sequence the NOVX gene and detect mutations by comparing the 
sequence of the sample NOVX with the corresponding wild-type (control) sequence. 
Examples of sequencing reactions include those based on techniques developed by Maxim and 

20 Gilbert, 1977. Proc. Natl. Acad. Sci. USA 74: 560 or Sanger, 1977. Proc. Natl. Acad. Sci. USA 
74: 5463. It is also contemplated that any of a variety of automated sequencing procedures can 
be utilized when performing the diagnostic assays (see. e.g., Naeve, et aL, 1995. Biotechniques 
19: 448), including sequencing by mass spectrometry (see, e.g., PCT International Publication 
No. WO 94/16101; Cohen, e/ a/., \996. Adv. Chromatography ?>6: 127-162; and Griffin, a/., 

25 1993. Appl. Biochem. Biotechnol 38: 147-159). 

Other methods for detecting mutations in the NOVX gene include methods in which 
protection from cleavage agents is used to detect mismatched bases in RNA/RNA or 
RNA/DNA heteroduplexes. See, e.g.^ Myers, et al., 1985. Science 230: 1242. In general, the 
art technique of "mismatch cleavage" starts by providmg heteroduplexes of formed by 

30 hybridizing (labeled) RNA or DNA containing the wild-type NOVX sequence with potentially 
mutant RNA or DNA obtained from a tissue sample. The double-stranded duplexes are treated 
with an agent that cleaves single-stranded regions of the duplex such as which will exist due to 
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basepair mismatches between the control and sample strands. For instance, RNA/DNA 

duplexes can be treated with RNase and DNA/DNA hybrids treated with S, nuclease to 
enzymatically digesting the mismatched regions. In other embodiments, either DNA/DNA or 
RNA/DNA duplexes can be treated with hydroxylamine or osmium tetroxide and with 
piperidine m order to digest mismatched regions. After digestion of the mismatched regions, 
the resulting material is then separated by size on denaturing polyacn'lamide gels to determine 
the site of mutation. See. e.g., Cotton, el a!., 1988. Proc. Natl. Acad. Sci.USA 85: 4397; 
Saleeba, et al. 1992. MeUwds Enzymol. 217; 286-295. In an embodimem, the control DNA or 
RNA can be labeled for detection. 

In still another embodiment, the mismatch cleavage reaction employs one or more 
proteins that recognize mismatched base pairs in double-stranded DNA (so called "DNA 
mismatch repair" enzymes) in defined systems for detecting and mapping poim mutations in 
NOVX cDNAs obtained from samples of cells. For example, the mutY enzyme of £. coli 
cleaves A at G/A mismatches and the thymidine DNA glycosylase from HeLa cells cleaves T 
at G/T mismatches. See. e.g., Hsu, et al., 1994. Carcinogenesis 15: 1657-1662. Accordmg to 
an exemplary embodiment, a probe based on a NOVX sequence, e.g., a wild-type NOVX 
sequence, is hybridized to a cDNA or other DNA product from a test cell(s). The duplex is 
treated with a DNA mismatch repair enzyme, and the cleavage products, if any, can be 
detected from electrophoresis protocols or the like. See. e.g.. U.S. Patent No. 5,459,039. 

In other embodiments, alterations in electrophoretic mobility will be used to identify 
mutations in NOVX genes. For example, single strand conformation polymorphism (SSCP) 
may be used to detect differences in electrophoretic mobility between mutant and wild type 
nucleic acids. See, e.g.. Orita, etal., 1989. Proc. Natl. Acad. Sci. USA: 86: 2766; Cotton, 
1993. Mutat. Res. 285: 125-144; Hayashi, 1992. Genet. Anal. Tech. Appt. 9: 73-79. 
25 Single-stranded DNA fragments of sample and control NOVX nucleic acids will be denatured 
and allowed to renature. The secondary structure of single-stranded nucleic acids varies 
according to sequence, the resulting alteration in electrophoretic mobility enables the detection 
of even a single base change. The DNA fragments may be labeled or detected with labeled 
probes. The sensitivity of the assay may be enhanced by using RNA (rather than DNA), in 
which the secondary structure is more sensitive to a change in sequence. In one embodiment, 
the subject method utilizes heleroduplex analysis to separate double stranded heteroduplex 
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molecules on the basis of changes in electrophoretic mobility. See, e.g.. Keen, et al., 199L 

Trends Genet. 7: 5. 

In yet another embodiment, the movement of mutant or wild-type fragments in 
polyacrylamide gels containing a gradient of denaturant is assayed using denaturing gradient 
5 gel electrophoresis (DGGE). See, e.g., Myers, et ai, 1985. Nature ZU: 495. When DGGE is 
used as the method of analysis, DNA will be modified to insure that it does not completely 
denature, for example by adding a GC clamp of approximately 40 bp of hi^gh-melting GC-rich 
DNA by PGR- In a further embodiment, a temperature gradient is used in place of a 
denaturing gradient to identify differences in the mobility of control and sample DNA. See, 

10 e.g., Rosenbaum and Reissner, 1987. Biophys. Chem. 265: 12753. 

Examples of other techniques for detecting point mutations include, but are not limited 
to, selective oligonucleotide hybridization, selective amplification, or selective primer 
extension. For example, oligonucleotide primers may be prepared in which the known 
mutation is placed centrally and then hybridized to target DNA under conditions that permit 

15 hybridization only if a perfect match is found. See, e.g., Saiki, et ciL, 1 986. Nature 324; 163; 
Saiki, etaL, 1989. Proc. Natl Acad. Sci. USA 86: 6230. Such allele specific oligonucleotides 
are hybridized to PGR amplified target DNA or a number of different mutations when the 
oligonucleotides are attached to the hybridizing membrane and hybridized with labeled target 
DNA. 

20 Alternatively, allele specific amplification technology that depends on selective PGR 

amplification may be used in conjunction with the instant invention. Oligonucleotides used as 
primers for specific amplification may carry the mutation of interest in the center of the 
molecule (so that amplification depends on differential hybridization; see, e.g., Gibbs, et aL, 
1 989. NucL Acids Res. 1 7: 2437-2448) or at the extreme 3'-terminus of one primer where, 

25 under appropriate conditions, mismatch can prevent, or reduce polymerase extension {see, e.g., 
Prossner, 1993. Tibtech. 1 1 : 238). In addition it may be desirable to introduce a novel 
restriction site in the region of the mutation to create cleavage-based detection. See, e.g., 
Gasparini, et al, 1992. A4oI. Cell Probes 6: 1. It is anticipated that in certain embodiments 
amplification may also be performed using Taq Hgase for amplification. See, e.g., Barany, 

30 1991 . Proc. Natl. Acad. Sci. USA 88: 1 89. In such cases, ligafion will occur only if there is a 
perfect match at the 3*-terminus of the 5* sequence, making it possible to detect the presence of 
a known mutation at a specific site by looking for the presence or absence of amplification. 

157 



BNSDOCtD: <WO 015721 5A2_L> 



wo 0 1 /572 1 5 PCT/U SO 1 /03923 

The methods described herein may be performed, for example, by ulilizmg 

pre-packaged diagnostic kits comprising at least one probe nucleic acid or antibody reagent 

described herein, which may be conveniently used, e.g., in clinical settuigs to diagnose 

patients exhibiting symptoms or family history of a disease or illness involving a NOVX gene. 

Furthermore, any cell type or tissue, preferably penpheral blood leukocytes, m which 

NOVX is expressed may be utilized in the prognostic assays described herein. However, any 

biological sample contaimng nucleated cells may be used, including, for example, buccal 

mucosal cells. 



10 Pharmacogenoniics 

Agents, or modulators that have a stimulatory or inhibitory effect on NOVX activity 
{e.g., NOVX gene expression), as identified by a screening assay described herein can be 
administered to individuals to treat (prophylactically or therapeutically) disorders {e,g. 
disorders of olfactory loss, e.g. trauma, HIV illness, neoplastic growth, and neurological 
15 disorders, e.g. Parkinson's disease and Alzheimer's disease). In conjunction with such 

treatment, the pharmacogenoniics {i.e., the study of the relationship between an individual's 
genotype and that individual's response to a foreign compound or drug) of the individual may 
be considered. Differences in metabolism of therapeutics can lead to severe toxicity or 
therapeutic failure by altering the relation between dose and blood concentration of the 
20 pharmacologically active drug. Thus, the phannacogenomics of the individual permits the 

selection of effective agents {e.g., drugs) for prophylactic or therapeutic treatments based on a 
consideration of the individual's genotype. Such pharmacogenomics can further be used to 
determine appropriate dosages and therapeutic regimens. Accordingly, the activity of NOVX 
protein, expression of NOVX nucleic acid, or mutation content of NOVX genes in an 
25 individual can be determined to thereby select appropriate agent(s) for therapeutic or 
prophylactic treatment of the individual. 

Pharmacogenomics deals with clinically significant hereditar>^ variations in the 
response to drugs due to altered drug disposition and abnormal action in affected persons. See 
e.g., Eichelbaum, 1996. Clin. E.xp. Pharmacol. PhysioL, 23: 983-985; Linder, 1997. Clin. 
30 Chem., 43; 254-266. In general, two types of pharmacogeneiic conditions can be 

differentiated. Genetic conditions transmitted as a single factor altering the way drugs act on 
the body (altered drug action) or genetic conditions transmitted as single factors altering the 
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way the body acts on drugs (altered drug metabolism). These pharmacogenetic conditions can 

occur either as rare defects or as polymorphisms. For example, glucose-6-phosphate 

dehydrogenase (G6PD) deficiency is a common inherited enzymopathy in which the main 

clinical complication is hemolysis after ingestion of oxidant drugs (anti-malarials, 

5 sulfonamides, analgesics, nitrofurans) and consumption of fava beans. 

As an illustrative embodiment, the activity of drug metabolizing enzymes is a major 

determinant of both the intensity and duration of drug action. The discovery of genetic 

polymorphisms of drug metabolizing enzymes (e^., N-acetyltransferase 2 (NAT 2) and 

cytochrome P450 enzymes CYP2D6 and CYP2C19) has provided an explanation as to why 

10 some patients do not obtain the expected drug effects or show exaggerated drug response and 

serious toxicity after taking the standard and safe dose of a drug. These polymorphisms are 

expressed in two phenotypes in the population, the extensive metabolizer (EM) and poor 

metabolizer (PM). The prevalence of PM is different among different populations. For 

example, the gene coding for CYP2D6 is highly polymorphic and several mutations have been 

15 identified in PM, which all lead to the absence of functional CYP2D6. Poor metabolizers of 
CYP2D6 and CYP2C19 quite frequently experience exaggerated drug response and side 
effects when they receive standard doses. If a metabolite is the active therapeutic moiety, PM 
show no therapeutic response, as demonstrated for the analgesic effect of codeine mediated by 
its CYP2D6-formed metabolite morphine. At the other extreme are the so called ultra-rapid 

20 metabolizers who do not respond to standard doses. Recently, the molecular basis of 
ultra-rapid metabolism has been identified to be due to CYP2D6 gene amplification. 

Thus, the activity of NOVX protein, expression of NOVX nucleic acid, or mutation 
content of NOVX genes in an individual can be determined to thereby select appropriate 
agent(s) for therapeutic or prophylactic treatment of the individual. In addition, 

25 pharmacogenetic studies can be used to apply genotyping of polymorphic alleles encoding 
drug-metabolizing enzymes to the identification of an individual's drug responsiveness 
phenotype. This knowledge, when applied to dosing or drug selection, can avoid adverse 
reactions or therapeutic failure and thus enhance therapeutic or prophylactic efficiency w^hen 
treating a subject with a NOVX modulator, such as a modulator identified by one of the 

30 exemplary screening assays described herein. 



159 

IS^XXrD: <WO 015721 5A2_L> 



wo 01/57215 



PCT/USO 1/03923 



Monitoring of Effects During Clinical Trials 

Monitoring the influence of agents {e.g., drugs, compounds) on the expression or 
activity of NOVX (e.g., the abihty to modulate aberrant cell prohferation) can be applied not 
5 only in basic drug screening, but also in clinical trials. For example, the effectiveness of an 
agent detennined by a screening assay as described herein to increase NOVX gene expression, 
protein levels, or upregulate NOVX activity, can be monitored in clinical trails of subjects 
exhibiting decreased NOVX gene expression, protein levels, or dovvm-egulated NOVX 
activity. Alternatively, the effectiveness of an agent determined by a screening assay to 
10 decrease NOVX gene expression, protein levels, or downregulate NOVX activity, can be 
monitored in clinical trails of subjects exhibiting increased NOVX gene expression, protein 
levels, or upregulated NOVX activity. In such clmical trials, the expression or activity of 
NOVX and, preferably, other genes that have been implicated in, for example, a cellular 
proliferation or immune disorder can be used as a "read out" or markers of the immune 
1 5 responsiveness of a particular cell. 

By way of example, and not of limitation, genes, including NOVX, that are modulated 
in cells by treatment with an agent (e.g,, compound, drug or small molecule) that modulates 
NOVX activity (e.g., identified in a screening assay as described herein) can be identified. 
Thus, to study the effect of agents on cellular proliferation disorders, for example, in a clinical 
20 trial, cells can be isolated and RNA prepared and analyzed for the levels of expression of 

NOVX and other genes implicated in the disorder. The levels of gene expression (/.e., a gene 
expression pattern) can be quantified by Northern blot analysis or RT-PCR, as described 
herein, or alternatively by measuring the amount of protein produced, by one of the methods as 
described herein, or by measuring the levels of activity of NOVX or other genes. In this 
25 manner, the gene expression pattern can serve as a marker, indicative of the physiological 

response of the cells to the agent. Accordingly, this response state may be determined before, 
and at various points during, treatment of the individual with the agent. 

In one embodiment, the invention provides a method for monitoring the effecti\ eness 
of treatment of a subject with an agent (e.g., an agonist, antagonist, protein, peptide, 
30 peptidomimetic, nucleic acid, small molecule, or other drug candidate identified by the 

screening assays described herein) comprising the steps of (/) obtaining a pre-administration 
sample from a subject prior to administration of the agent; (//) detecting the level of expression 
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of a NOVX protein, mRNA, or genomic DNA in the preadministration sample; (///) obtaining 

one or more posi-administration samples from the subject; (/V) detecting the level of 
expression or activity of the NOVX protein, mRNA, or genomic DNA in the 
post-administration samples; (v) comparing the level of expression or activity of the NOVX 
protein, mRNA, or genomic DNA in the pre-administration sample with the NOVX protein, 
mRNA, or genomic DNA in the post administration sample or samples; and (vi) altering the 
administration of the agent to the subject accordingly. For example; increased administration 
of the agent may be desirable to increase the expression or activity of NOVX to higher levels 
than detected, i.e., to increase the effectiveness of the agent. Alternatively, decreased 
administration of the agent may be desirable to decrease expression or activity of NOVX to 
lower levels than detected, i.e., to decrease the effectiveness of the agent. 

Methods of Treatment 

The invention provides for both prophylactic and therapeutic methods of treating a 
subject at risk of (or susceptible to) a disorder or having a disorder associated with aberrant 
NOVX expression or activity. Disorders associated with aberrant NOVX expression include, 
for example, disorders of olfactory loss, e.g. trauma, HI V illness, neoplastic growth, and 
neurological disorders, e.g. Parkinson's disease and Alzheimer^s disease. 

These methods of treatment will be discussed more fully, below. 

Disease and Disorders 

Diseases and disorders that are characterized by increased (relative to a subject not 
suffering from the disease or disorder) levels or biological activity may be treated with 
Therapeutics that antagonize (i.e., reduce or inhibit) activity. Therapeutics that antagonize 
activity may be administered in a therapeutic or prophylactic manner. Therapeutics that may 
be utilized include, but are not limited to: (/) an aforementioned peptide, or analogs, 
derivatives, fragments or homologs thereof; (//) antibodies to an aforementioned peptide; (Hi) 
nucleic acids encoding an aforementioned peptide; (iv) administration of antisense nucleic acid 
and nucleic acids that are "dysfunctional*^ (i.e.. due to a heterologous insertion within the 
coding sequences of coding sequences to an aforementioned peptide) that are utilized to 
"knockout" endogenous function of an aforementioned peptide by homologous recombination 
(see, e.g., Capecchi, 1989. Science 244: 1288-1292); or (v) modulators ( i.e., inhibitors, 
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agonists and antagonists, including additional peptide mimetic of the invention or antibodies 

specific to a peptide of the invention) thai alter the interaction between an aforementioned 
peptide and its binding partner. 

Diseases and disorders that are characterized by decreased (relative to a subject not 
5 suffering from the disease or disorder) levels or biological activity may be treated with 

Therapeutics that increase {i.e.. are agonists to) activity. Therapeutics that upregulate activity 
may be administered in a therapeutic or prophylactic manner. Therapeutics that may be 
utilized include, but are not limited to, an aforementioned peptide, or analogs, derivatives, 
fragments or homologs thereof; or an agonist that increases bioavailability. 

Increased or decreased levels can be readily detected by quantifying peptide and/or 
RNA, by obtaining a patient tissue sample {e.g,, from biopsy tissue) and assaying it /// viiro for 
RNA or peptide levels, structure and/or activity of the expressed peptides (or mRNAs of an 
aforementioned peptide). Methods that are well-known within the art include, but are not 
limited to, immunoassays {e.g., by Western blot analysis, immunoprecipitation followed bv 
sodium dodecyl sulfate (SDS) polyacrylamide gel electrophoresis, immunocytochcmistr\% etc.) 
and/or hybridization assays to detect expression of mRNAs {e.g.^ Northern assays, dot blots, /// 
situ hybridization, and the like). 

Prophylactic Methods 

In one aspect, the invention provides a method for preventing, in a subject, a disease or 
condition associated with an aberrant NOVX expression or activity, by administering to the 
subject an agent that modulates NOVX expression or at least one NOVX activity. Subjects at 
risk for a disease that is caused or contributed to by aberrant NOVX expression or activity can 
be identified by, for example, any or a combination of diagnostic or prognostic assays as 
described herein. Administration of a prophylactic agent can occur prior to the manifestation 
of symptoms characteristic of the NOVX aberrancy, such that a disease or disorder is 
prevented or, alternatively, delayed in its progression. Depending upon the type of NOVX 
aberrancy, for example, a NOVX agonist or NOVX antagonist agent can be used for treating 
the subject. The appropriate agent can be determined based on screening assays described 
herein. The prophylactic methods of the invention are further discussed in the following 
subsections. 
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Therapeutic Methods 

Another aspect of the invention pertains to methods of modulating NOVX expression 
i or activity for therapeutic purposes. The modulatory method of the invention involves 

5 contacting a cell with an agent that modulates one or more of the activities of NOVX protein 
activity associated with the cell. An agent that modulates NOVX protein activity can be an 
agent as described herein, such as a nucleic acid or a protein, a naturally-o'ccurring cognate 
I ligand of a NOVX protein, a peptide, a NOVX peptidomimetic, or other small molecule. In 

one embodiment, the agent stimulates one or more NOVX protein activity. Examples of such 
10 stimulatory agents include active NOVX protein and a nucleic acid molecule encoding NOVX 
1 that has been introduced into the cell. In another embodiment, the agent inhibits one or more 

NOVX protein activity. Examples of such inhibitory agents include antisense NOVX nucleic 
j acid molecules and anti-NOVX antibodies. These modulatory methods can be performed in 

vitro {e.g., by culturing the cell with the agent) or, alternatively, i?i vivo {e,g,, by administering 
I 15 the agent to a subject). As such, the invention provides methods of treating an individual 

afflicted with a disease or disorder characterized by aberrant expression or activity of a NOVX 
j protein or nucleic acid molecule. In one embodiment, the method involves administering an 

agent (e.g., an agent identified by a screening assay described herein), or combination of 
agents that modulates {e.g., up-regulates or down-regulates) NOVX expression or activity. In 
20 another embodiment, the method involves administering a NOVX protein or nucleic acid 
molecule as therapy to compensate for reduced or aberrant NOVX expression or activity. 

Stimulation of NOVX activity is desirable in situations in which NOVX is abnormally 
downregulated and/or in which increased NOVX activity is likely to haVe a beneficial effect. 
One example of such a situation is where a subject has a disorder characterized by aberrant cell 
25 proliferation and/or differentiation {e.g., cancer or immune associated ). Another example of 
such a situation is where the subject has an immunodeficiency disease {e.g., AIDS). 

Antibodies of the invention, including polyclonal, monoclonal, humanized and fully 
human antibodies, may used as therapeutic agents. Such agents will generally be employed to 
treat or prevent a disease or pathology in a subject. An antibody preparation, preferably one 
30 having high specificity and high affinity for its target antigen, is administered to the subject 
and will generally have an effect due to its binding with the target. Such an effect may be one 
of two kinds, depending on the specific nature of the interaction between the given antibody 
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molecule and the target antigen in question. In the first instance, administration of the 

antibody may abrogate or inhibit the binding of the target with an endogenous hgand to which 
it naturally binds. In this case, the antibody binds to the target and masks a binding site of the 
naturally occurring ligand, wherein the ligand ser\^es as an effector molecule. Thus the 
5 receptor mediates a signal transduction pathway for which ligand is responsible. 

Alternatively, the effect may be one in which the antibody elicits a physiological result 
by virtue of bmding to an effector binding site on the target molecule. In ttiis case the target, a 
receptor having an endogenous ligand which may be absent or defective in the disease or 
pathology, binds the antibody as a surrogate effector ligand, initiating a receptor-based signal 
1 0 transduction event by the receptor. 

A therapeutically effective amount of an antibody of the invention relates generally to 
the amount needed to achieve a therapeutic objective. As noted above, this may be a binding 
mteraction between the antibody and its target antigen that, in certam cases, interferes with the 
functioning of the target, and in other cases, promotes a physiological response. The amount 
1 5 required to be administered will furthermore depend on the binding affinity of the antibody for 
its specific antigen, and will also depend on the rate at which an administered antibody is 
depleted from the free volume other subject to which it is administered. Common ranges for 
therapeutically effective dosing of an antibody or antibody fragment of the invention may be, 
by way of nonlimiting example, from about 0.1 mg/kg body weight to about 50 mg/kg body 
20 weight. Common dosing frequencies may range, for example, from twice daily to once a 
week. 

Determination of the Biological Effect of the Therapeutic 

hi various embodiments of the invention, suitable /// vitro or in vivo assays are 
25 performed to determine the effect of a specific Therapeutic and whether its administration is 
indicated for treatment of the affected tissue. 

In various specific embodiments, in vitro assays may be performed with representative 
cells of the type(s) involved in the patient's disorder, to determine if a given Therapeutic exerts 
the desired effect upon the cell type(s). Compounds for use in therapy may be tested in 
30 suitable animal model systems including, but not limited to rats, mice, chicken, cows, 
monkeys, rabbits, and the like, prior to testing in human subjects. Similarly, for in vivo 
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testing, any of the animal model system known in the art may be used prior to administration 

to human subjects. 



The invention will be further described in the following examples, which do not limit 
5 the scope of the invention described in the claims. 

EXAMPLES 

Example 1.: Method of Identifying the Nucleic Acids Encoding the G-Protein Coupled 
Receptors . 

^0 Novel nucleic acid sequences were identified by TblastN using CuraGen Corporation's 

sequence file run against the Genomic Daily Files made available by GenBank. The nucleic 
acids v/ere further predicted by the program GenScan™, including selection of exons. These 
were further modified by means of similarities using BLAST searches. The sequences were 
then manually corrected for apparent inconsistencies, thereby obtaining the sequences 

15 encoding the full-length protein. 

Example 2: Quantitative Expression Analysis of NOV L NOV8. NOV 10. and NOV] 1 
in various cells and tissues 

RTQ-PCR Panel Ag431 Description: 

20 As shown in Table 53 below, this 96 well plate (2 control wells, 94 test samples) panel 

and its variants (Panel 1) are composed of RNA/cDNA isolated from various human cell lines 
that have been established from human malignant tissues (Tumors). These cell lines have been 
extensively characterized by investigators in both academia and the commercial sector 
regarding their tumorgenicity, metastatic potential, drug resistance, invasive potential and 

25 other cancer-related properties. They serve as suitable tools for pre-clinical evaluation of anti- 
cancer agents and promising therapeutic strategies. RNA from these various human cancer 
cell lines was isolated by and procured from the Developmental Therapeutic Branch (DTB) of 
the National Cancer Institute (USA). Basic information regarding their biological behavior, 
gene expression, and resistance to various cytotoxic agents are known in the art. In addition, 

30 RNA/cDNA was obtained from various human tissues derived from human autopsies 

performed on deceased elderiy people or sudden death victims (accidents, etc.). These tissue 
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were ascertained to be free of disease and were purchased from various high quah'ty 

cominercial sources such as Clontech, Inc., Research Genetics . and Jnvitrogen. 

RNA integrity from all samples is controlled for quality by visual assessment of 
agarose gel electrophoresis using 28s and 1 8s ribosomal RNA staining intensity ratio as a 
5 guide (2:1 to 2.5:1 28s: 1 8s) and the presence of low molecular weight RNAs indicative of 
degradation products. Samples are quality controlled for genomic DNA contamination by 
reactions run in the absence of reverse transcriptase using probe and primer sets designed to 
amplify across the span of a single exon. 

RTQ-PCR Panel Ag2691 Description- 

^ 0 As shown in Table 54 below, this 96 well (2 control wells, 94 test samples) panel and 

Its variants (Panel 2) are composed of RNA/cDNA isolated from human tissue procured by 
surgeons working in close cooperation with the National Cancer histitute's Cooperative 
Human Tissue Network (CHTN) or the National Disease Research Initiative (NDRI). The 
tissues procured are derived from human malignancies and in cases where indicated many 
1 5 malignant tissues have "matched margins" (NAT: normal adjacent tissue). The tumor tissue 
and the "matched margins" are evaluated by two independent pathologists (the surgical 
pathologists and again by a pathologists at NDRI or CHTN). This analysis provides a gross 
histopathological assessment of tumor differentiation grade. Moreover, most samples include 
the original surgical pathology report that provides information regarding the clinical stage of 

20 the patient. These matched margins are taken from the tissue surrounding (i.e. immediately 
proximal) to the zone of surgery. In addition, RNAy'cDNA was obtained from various human 
tissues derived from human autopsies performed on deceased elderly people or sudden death 
victims (accidents, etc.). These tissue were ascertained to be free of disease and were 
purchased from various high quality commercial sources such as Clontech, Inc., Research 

25 Genetics , and Invitrogen. RNA integrity from all samples is controlled for quality by visual 
assessment of agarose gel electrophoresis using 28s and 18s ribosomal RNA staining intensity 
ratio as a guide (2:1 to 2.5:1 28s: 18s) and the presence of low molecular weight RNAs 
indicative of degradation products. Samples are quality controlled for genomic DNA 
contamination by reactions run in the absence of reverse transcriptase using probe and primer 

30 sets designed to amplify across the span of a single exon. 

RTQ-PCR Panel Ag379 Description- 
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As shown in Table 55 below, this 96 well (2 control wells, 94 test samples) panel and 

its variants (Panel 2) are composed of RNA/cDNA isolated from human tissue procured by 

surgeons working in close cooperation with the National Cancer Institute's Cooperative 

Human Tissue Network (CHTN) or the National Disease Research Initiative (NT)RI). The 

5 tissues procured are derived from human malignancies and in cases where indicated many 

malignant tissues have "matched margins" (NAT: normal adjacent tissue). The tumor tissue 

and the "matched margins" are evaluated by two independent pathologists (the surgical 

pathologists and again by a pathologists at NDRl or CHTN). This analysis provides a gross 

histopathological assessment of tumor differentiation grade. Moreover, most samples include 

10 the original surgical pathology report that provides information regarding the clinical stage of 
the patient. These matched margins are taken from the tissue surrounding (i.e. immediately 
proximal) to the zone of surgery. In addition, RNA/cDNA was obtained from various human 
tissues derived from human autopsies performed on deceased elderly people or sudden death 
victims (accidents, etc.). These tissue were ascertained to be free of disease and were 

15 purchased from various high quality commercial sources such as Clontech, Inc., Research 

Genetics , and Invitrogen. RNA integrity from all samples is controlled for quality by visual 
assessment of agarose gel electrophoresis using 28s and 18s ribosomal RNA staining intensity 
ratio as a guide (2:1 to 2.5:1 28s: 18s) and the presence of low molecular weight RNAs 
indicative of degradation products. Samples are quality controlled for genomic DNA 
20 contamination by reactions run in the absence of reverse transcriptase using probe and primer 
sets designed to amplify across the span of a single exon. 

RTQ.PCR Panel Ag371 Description- 

As shown in Table 56 below% this 96 well (2 control wells, 94 test samples) panel and 
its variants (Panel 2) are composed of RNA/cDNA isolated from human tissue procured by 

25 surgeons working in close cooperation with the National Cancer Institute's Cooperative 

Human Tissue Network (CHTN) or the National Disease Research Initiative (NDRI). The 
tissues procured are derived from human malignancies and in cases where indicated many 
malignant tissues have "matched margins" (NAT: normal adjacent tissue). The tumor tissue 
and the "matched margins" are evaluated by two independent pathologists (the surgical 

30 pathologists and again by a pathologists at NDRI or CHTN). This analysis provides a gross 
histopathological assessment of tumor differentiation grade. Moreover, most samples include 
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the original surgical pathology report that provides information regarding the cHnical stage of 

the patient. These matched margins are taken from the tissue surrounding (i.e. immediately 

proximal) to the zone of surger>'. In addition, RNA/cDNA was obtained from various human 

tissues derived from human autopsies perfonned on deceased elderly people or sudden death 

victims (accidents, etc.). These tissue were ascertained to be free of disease and were 

purchased from various high quality commercial sources such as Clontech, Inc., Research 

Genetics , and Invitrogen. RNA integrity from all samples is controlled for quality by visual 

assessment of agarose gel electrophoresis using 28s and 18s ribosomal RNA staining intensity 

ratio as a guide (2:1 to 2.5: 1 28s: 1 8s) and the presence of low molecular weight RNAs 

indicative of degradation products. Samples are quality controlled for genomic DNA 

contamination by reactions run in the absence of reverse transcriptase using probe and primer 

sets designed to amphfy across the span of a single exon. 



BNSDOCID: <WO 015721 5A2_L> 



168 



wo 01/57215 PCT/USO 1/03923 

Methods: 

The quantitative expression of various clones was assessed in about 41 normal and 
about 55 tumor samples by real time quantitative PCR (TaqMan') performed on a Perkin- 
Elmer Biosystems ABl PRISM® 7700 Sequence Detection System. See Tables 53-56. 

5 First, 96 RNA samples were normalized to p-actin and GAPDH. RNA (---50 ng total or 

^1 ng polyA+) was converted to cDNA using the TAQMAN' Reverse Transcription Reagents 
Kit (PE Biosystems, Foster City, CA; Catalog No. N808-0234) and random hexamers 
according to the manufacturer's protocol. Reactions were performed in 20 ul and incubated 
for 30 min. at 48^C. cDNA (5 ul) was then transferred to a separate plate for the TAQMAN® 
1 0 reaction using P-actin and G APDH TAQM AN® Assay Reagents (PE Biosystems; Catalog 

Nos. 43 1088 IE and 4310884E, respectively) and TAQM AN® universal PCR Master Mix (PE 
Biosystems; Catalog No. 4304447) according to the manufacturer's protocol. Reactions were 
performed in 25 ul using the following parameters: 2 min. at 50^C; 10 min. at 95''C; 15 sec, at 
95''C/1 min. at 60''C (40 cycles). Results were recorded as CT values (cycle at which a given 
15 sample crosses a threshold level of fluorescence) using a log scale, with the difference in RNA 
concentration between a given sample and the sample with the lowest CT value being 
represented as 2 to the power of delta CT. The percent relative expression is then obtained by 
taking the reciprocal of this RNA difference and multiplying by 100. The average CT values 
obtained for 6-actin and GAPDH were used to nomialize RNA samples. The RNA sample 
20 generating the highest CT value required no further diluting, while all other samples were 
diluted relative to this sample according to their p-actin / GAPDH average CT values. 

Normalized RNA (5 ul) was converted to cDNA and analyzed via TAQMAN® using 
One Step RT-PCR Master Mix Reagents (PE Biosystems; Catalog No. 4309169) and gene- 
specific primers according to the manufacturer's instructions. Probes and primers were 

25 designed for each assay according to Perkin Elmer Biosystem's Primer Express Software 

package (version I for Apple Computer's Macintosh Power PC) or a similar algorithm using 
the target sequence as input. Default settings were used for reaction conditions and the 
followmg parameters were set before selecting primers: primer concentration = 250 nM, 
primer melting temperature (T j range = 58*^-60" C, primer optimal Tm - 59** C, maximum 

30 primer difference = 2^ C, probe does not have 5' G, probe T„, must be 1 0^ C greater than 

pnmer T^, amplicon size 75 bp to 100 bp. The probes and primers selected (see below, Tables 
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57-60) were synthesized by Synthegen (Houston, TX, USA). Probes were double purified by 

HPLC to remove uncoupled dye and evaluated by mass spectroscopy to verify coupling of 

reporter and quencher dyes to the 5^ and 3^ ends of the probe, respectively. Their final 

concentrations were: forward and reverse primers, 900 nM each, and probe, 200nM. 

5 TaqMan oligo set Ag431 for the NOV] gene (/.e,, AL135841_B) include the forward, 

probe, and reverse oligomers show n below: 

TABLE 57 

Gene: ALI35S4I_B 
10 Probe Name: Ag43 1 



Primers 


Sequences 


Length 


Start Position 


Forward 


5'-AGTCACTTCACCTGCAAGATCCT-3' 
(SEQ ID NO:87) 


23 


581 


Probe 


TET-5'-CCGCATGCCAGCTTCAGCACTG- 
3'-TAMRA (SEQ ID NO:88) 


22 




Reverse 


5'-CTTCGCTGACCGACGTGTT-3' (SEQ 
ID NO:89) 


19 


629 



TaqMan oligo set Ag2691 for the NOV8 gene (/.e., AL135784_A) include the fonvard, 
probe, and reverse oligomers shown below: 

15 TABLE 58 



Gene: ALI357S4_A 
Probe Name: Ag269I 



20 



Primers 


Sequences 


TM 


Length 


Start Position 


Forward 


5'- 

CAGTATCTTCACCCTGCTG 
CTA-3' (SEQ ID NO:90) 


59.5 


22 


628 


Probe 


FAM-5'- 

CCATTTGGGTTTGTTCTCC 
TCTCCTAC A-3 '-TAMRA 
(SEQIDNO:91) 


68.8 


28 


650 


Reverse 


5'- 

GGAGTGAGCGAATCCTTA 
TGAT-3' (SEQ ID NO:92) 


59.6 


22 


695 



TaqMan oligo set Ag379 for the NOV 10 gene {i.e., AC020679_B) include the forward, 
probe, and reverse oligomers shown below: 
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TABLE 59 

Gene: AC020679_B 

5 Probe Name: Ag379 



Primers 


Sequences 


Length 


Start Position 


Forward 


5'- 

TGTGTCCGATTAGTGGCCT 
TC-3' (SEQ ID NO:93) 


21 


454 


Probe 


TET-5'- 

CATCAGTATGGATAGAAA 
ACCACCTGCCCTG-3'- 
TAMRA (SEQ ID NO:94) 


31 




Reverse 


5'- 

CTCGGGACATAAGCACTG 
CA-3' (SEQ ID NO:95) 


20 


510 



TaqMan oligo set Ag371 for the NOVl 1 gene (i.e., AC020679_A) include the foru^ard, 
probe, and reverse oHgomers shown below: 

TABLE 60 

10 

Gene: AC020679_A 



Probe Name: Ag371 



Primers 


Sequences 


TM 


Length 


Start Position 


Forward 


5'- 

AGACCTTTGCACTATCCCACCT 
T-3' (SEQ ID NO:96) 


23 


536 


Probe 


TET-5'- 

TGACCCATCACGTTTGTGCTCA 
TTTTG-3'-TAMRA (SEQ ID 
NO:97) 


27 


561 


Reverse 


5'-AGCCACCCACCCAGCAG-3' 
(SEQ ID NO:98) 


17 



PCR conditions: Normalized RNA from each tissue and each cell line was spotted in 
each well of a 96 well PCR plate (Perkin Elmer Biosystems). PCR cocktails including two 
probes (SEQX-specific and another gene-specific probe multiplexed with the SEQX probe) 
were set up using IX TaqMan™ PCR Master Mix for the PE Biosystems 7700, with 5 mM 
MgC12, dNTPs (dA, G, C, U at 1 :1 : 1 :2 ratios), 0.25 U/ml AmpliTaq Gold™ (PE Biosystems), 
and 0.4 U/|il RNase inhibitor, and 0.25 U/|al reverse transcriptase. Reverse transcription was 
performed at 48"* C for 30 minutes followed by amplification/PCR cycles as follows: 95** C 10 
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min, then 40 cycles of 95" C for 1 5 seconds, 60° C for 1 minute. The resuUs are shown below 
in Tables 61-64. 



TABLE 61 



Tissiie Name/Run Na 1.3Dtm3630t_ Tissue Name/Run Name 
nic a£i431 



2Dim3631i ao43] 



Liver adenocarcinoma 3.74 



Normal Colon GENPAK 061003 6.93 



Heart (fetal) 


0 


832 ] 9 CC Well to Mod Diff 


4.84 






(OD03866) 




Pancreas 


0 


83220 CC NAT (OD03866) 


0 


Pancreatic ca. 


o. /D 


83221 CC Gr.2 rectosigmoid 


5.4 


CAPAN 2 




(OD03868) 




Adrenal gland 


0 


83222 CC NAT (OD03868) 


6.61 


ITiyroid 


0 


83235 CC Mod Diff (ODO3920) 


2.88 


Salivary gland 


0 


83236 CC NAT (ODO3920) 


3.79 


Pitintarv olanH 




bMjy / CC Gr.2 ascend colon 


6.38 






(OD03921) 




Brain ( fptall 




63zJ5 CL NAr(OD03921) 


6.98 


Brain (whole) 


22.38 


83241 CC from Partial Hepatectomy 


0 






(ODO4309) 




Brain (amygdala) 


39.5 


83242 Liver NAT (ODO4309) 


4.18 


Brain (cerebellum) 


26.61 


87472 Colon mets to lune 


30.99 






(0004451-01) 




Brain (hippocampus) 


100 


87473 Lung NAT (OD0445 1-02) 


2.24 


Brain (thalamus) 


8.54 


Normal Prostate Clontcch A+ 


12.16 






6546-1 




Cerebral Cortex 


57.83 


84140 Prostate Cancer (OD04410) 


10.37 


Spinal cord 


8.96 


84141 Prostate NAT (OD04410) 


23.65 


CNS ca. (glio/astro) 


0 


87073 Prostate Cancer ( OD04720- 


23.33 


U87-MG ^ 




01) 
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CNS ca. (glio/astro) 0 
U-118-MG 
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87074 Prostate NAT (OD04720-02) 26.61 



CNS ca. (asno) 
SW1783 



Noi-mal Luna GENPAK 061010 



2.05 



CNS ca.* (neuro; met 1 1 .99 
) SK-N-AS 



83239 Lung Met to Muscle 
(OD04286) 



CNS ca. (astro) 
SF-539 



3.82 



83240 Muscle NAT (OD04286) 2.03 



CNS ca. (astro) 
SNB-75 



6.93 



84136 Lung Malignant Cancer 
(0003126)^ 



6.75 



CNS ca. (glio) 
SNB-19 



84 1 37 Lung NAT (OD03 1 26) 



14.36 



CNS ca. (glio) 
U251 



7.69 



84871 Lung Cancer (OD04404) 0 



CNS ca. (glio) 
SF-295 



13.97 



84872 Lung NAT (OD04404) 



3.15 



Heart 

Skeletal muscle 
Bone marrow 
Thymus 

Spleen 
Lymph node 

Colorectal 

Stomach 
Small intestine 



4.58 
10.08 

0 

0 

5.33 
4.74 

30.57 

0 
0 



Colon ca. 8.3 
SW480 

Colon ca.* (SW480 0 
met)SW620 



84875 Lung Cancer (OD04565) 0 

85950 Lung Cancer (OD04237-01) 1.76 

85970 Lung NAT (OD04237-02) 0 

83255 Ocular Mel Met to Liver 0 
(ODO4310) 

83256 Liver NAT (ODO4310) 0 
84 1 39 Melanoma Mets to Lung 0 
(OD04321) 

84138 Lung NAT (OD04321) 8.42 

Normal Kidney GENPAK 061008 8.42 

83786 Kidney Ca, Nuclear grade 2 3.06 
(OD04338) 

83787 Kidney NAT (OD04338) 0 

83788 Kidney Ca Nuclear grade 1/2 0 
(OD04339) 



Colon ca. 
HT29 
Colon ca. 
HCT-116 



0 
0 



83789 Kidney NAT (OD04339) 1 0.37 

83790 Kidney Ca, Clear cell type 0 
(OD04340) 
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Colon ca. 0 
CaCo-2 

83219 CC Well to 0 
Mod Diff (OD03S66) 



8379 1 Kidney NAT (OD04340) 0 

S3792 Kidney Ca. Nuclear grade 3 0 
(OD04348) 



PCTAJSO 1/03923 



Colon ca. 
HCC-299S 



7.75 



83793 Kidney NAT (OD04348) 9.02 



Gastric ca.* (liver met) 15.39 
NCI-NS7 



87474 Kidnev Cancer (OD04622- 3 59 
01) 



Bladder 


0 


Trachea 


0 


Kidney 


7.54 


Kidney (fetal) 


4.7 


Renal ca. 


0 


786-0 




Renal ca. 


0 


A498 




Renal ca. 


0 


RXF393 




Renal ca. 


0 


ACHN 




Renal ca. 


0 


UO-31 




Renal ca. 


0 


TK-10 




Liver 


0 


Liver (fetal) 


0 


Liver ca. (hepatoblast) 0 


HepG2 




Lung 


0 



Lung (fetal) 



18.56 



Lung ca. (small cell) 15.28 
LX-1 



87475 Kidney NAT (OD04622-03) 0 

85973 Kidnev Cancer (OD04450- 0 
01) 

85974 Kidney NAT (OD04450-03) 17.08 
Kidney Cancer Clontcch 8 1 20607 0 

Kidney NAT Clontech 8 1 20608 0 

Kidney Cancer Clonlech 8120613 0 

Kidney NAT Clontech 8 1 206 1 4 0 

Kidney Cancer Clontech 90 1 0320 0 

Kidney NAT Clontech 90 1 032 1 70.22 

Normal Utems GENPAK 061018 6.08 

Uterus Cancer GENPAK 0640 11 16.49 

Normal Thyroid Clontech A+ 0 
6570-1 

Thyroid Cancer GENPAK 0640 1 0 0 



Thyroid Cancer INVITROGEN 0 
A302152 

Thyroid NAT INVITROGEN 6.34 
A3021 53 

Normal Breast GENPAK 061019 3.12 



Lung ca. (small cell) 0 
NC1-H69 



84877 Breast Cancer (OD04566) 



100 
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Lung ca. (s. cell var.) 5.11 
SHP'-77 
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85975 Breast Cancer (OD04590-0i) 9.41 



Lung ca. (large 0 
cell)NCI-H460 



85976 Breast Cancer Mets 
(OD04590-03) 



Lung ca. (non-sm. 0 
cell) A549 



87070 Breast Cancer Metastasis 
(OD04655-05) 



49.31 



Lung ca. (non-sxell) 4.21 
NCI-H23 



GENPAK Breast Cancer 064006 31.86 



Lung ca (non-s.cell) 0 
HOP-62 



Breast Cancer Clontech 9100266 13.4 



Lung ca. (non-s.cl) 4.67 
NCI-H522 



Breast NAT Clontech 9100265 4.36 



Lung ca. (squam.) 5.08 
SW 900 



Breast Cancer INVITROGEN 4.74 
A209073 



Lung ca. (squam.) 0 
NC1-H596 



Breast NAT INVITROGEN 9.2 1 

A2090734 



Mammar>' gland 7.08 

Breast ca.* (pi. 0 
effusion) MCF-7 



Normal Liver GENPAK 061009 0 
Liver Cancer GENPAK 064003 2.5 



Breast ca.* (pl.ef) 4.21 
MDA-MB-231 



Liver Cancer Research Genetics 0 
RNA 1025 



Breast ca.* (pi. 
effusion) T47D 



Liver Cancer Research Genetics 0 
RNA 1026 



Breast ca. 
BT-549 



Paired Liver Cancer Tissue Research 7.4 S 
Genetics RNA 6004-T 



Breast ca. 
MDA-N 



11.34 



Paired Liver Tissue Research 
Genetics RNA 6004-N 



8.13 



Ovary 



Paired Liver Cancer Tissue Research 0 
Genetics RNA 6005-T 
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Ovarian ca. 
OVCAR-3 



Paired Liver Tissue Research 
Genetics RNA 6005-N 
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Ovarian ca. 
OVCAR-4 



Normal Bladder GENPAK 06] 001 12.07 



Ovarian ca. 
OVCAR-5 



Bladder Cancer Research Genetics 934 
RNA 1023 



Ovarian ca. 
OVCAR-8 



Bladder Cancer INVITROGEN 9.47 
A302173 



Ovarian ca. 
lGROV-1 



87071 Bladder Cancer {OD047 18- 2 68 
01) 



Ovarian ca.* (ascites) 0 
SK-OV-3 



87072 Bladder Normal Adjacent 10.72 
(OD047 18-03) 



Uterus 
Plancenta 



0 
0 



Normal Ovary Res. Gen. 0 
Ovarian Cancer GENPAK 064008 6.65 



Prostate 0 
Prostate ca.* (bone 0 
met)PC-3 



87492 Ovary Cancer (OD04768-07) 0 

87493 Ovary NAT (OD04768-0S) 0 



Testis 

Melanoma 

Hs688(A).T 



13.87 Normal Stomach GENPAK 061017 16.38 

0 NAT Stomach Clontech 9060359 0 



Melanoma* (met) 0 
Hs688(B)T 



Gastric Cancer Clontech 9060395 9.67 



Melanoma 
UACC-62 



4.27 NAT Stomach Clontech 9060394 1 .95 



Melanoma 
M14 



Gastric Cancer Clontech 9060397 1.92 



Melanoma 
LOX IMVI 



NAT Stomach Clontech 9060396 0 



Melanoma* (met) 0 
SK-MEL-5 



Gastric Cancer GENPAK 064005 1 .9 



Adipose 
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TABLE 62 



Tissue_Name/Run_Na 1.3dtm3480f_ Tissue_Name/Run_Name 
me as269] 



Liver adenocarcinoma 5.75 



PCT/USOl/03923 



2dtm348ir_ 2dtm3688f_ag269 
31:2691 1 



Normal Colon GENPAK 061 003 0 



Heart (fetal) 0 

Pancreas 0 

Pancreatic ca. 0 
CAPAN 2 

Adrenal gland 0 

Thyroid 0 

Salivary gland 0 

Pituitary gland 0 

Brain (fetal) 0 

Brain (whole) 0 

Brain (amygdala) 0 



83219 CC Well to Mod Diff 0.5 
(OD03866) 

83220 CC NAT (OD03866) 0 

83221 CC Gr. 2 rectosigmoid 0 
(OD03868) 

83222 CC NAT (OD03868) 0 

83235 CC Mod Diff (ODO3920) 0,09 

83236 CC NAT (ODO3920) 0 

83237 CC Gr.2 ascend colon 0 
(OD03921) 

83238 CC NAT (OD0392 1 ) 0 

83241 CC from Partial Hepatectomy 0 
(ODO4309) 

83242 Liver NAT (ODO4309) 0 



0 
0 



0-29 
0 

0 

0 

0 

0 



Brain (cerebellum) 0 
Brain (hippocampus) 0 



87472 Colon mets to lung 0 
(OD04451-01) 

87473 Lung NAT (OD0445 1 -02) 0 



Brain (thalamus) 0 



Normal Prostate Clontech A- 
6546-1 



0 



Cerebral Cortex 
Spinal cord 



0 
0 



CNS ca. (glio/astro) 0 
U87-MG 



84140 Prostate Cancer (OD04410) 0 

84 1 4 1 Prostate NAT (OD044 1 0) 0 

87073 Prostate Cancer (OD04720- 0 
01) 



0 
0 
0 



CNS ca. (glio/astro) 0 
U-118-MG 



87074 Prostate NAT (OD04720-02) 0 



CNS ca. (astro) 
SW1783 



.94 



Normal Lung GENPAK 061010 0 



0.32 
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CNS ca.* (neuro; met 0 83239 Lung Met to Muscle 0 0 

) SK-N-AS (0004286^) 



CNS ca. (astro) 
SF-539 



83240 Muscle NAT (OD04286) 0 



CNS ca. (astro) 
SNB-75 



2.61 



84136 Lung Malignant Cancer 
(0003126)^ 



CNS ca. (glio) 
SNB-19 



84137 Lung NAT(OD03126) 



CNS ca. (glio) 
U251 



84871 Lung Cancer (OD04404) 5.95 



5.48 



CNS ca. (glio) 
SF-295 



27.93 



84872 Lung NAT (OD04404) 



Heart 

Skeletal muscle 
Bone marrow 
Thymus 

Spleen 
Lymph node 

Colorectal 

Stomach 
Small intestine 



0 
0 

0 

0 

0 
0 



0 
0 

0 



Colon ca. 
SW480 

Colon ca.* {SVV480 0 
met)SW620 



848 /5 Lung Cancer (OD04565) 2.9 3.37 

85950 Lung Cancer (OD04237-0 1 ) 0 0.12 

85970 Lung NAT (OD04237-02) 0 0 

83255 Ocular Mel Met to Liver 0 0 
(ODO4310) 

83256 Liver NAT (ODO4310) 0 0 
84 139 Melanoma Mets to Lung 0 0 
(OD04321) 

84138 Lung NAT (OD04321) 0 0 

Normal Kidney GENPAK 061008 0 0.15 

83786 Kidney Ca. Nuclear grade 2 0 0 
(OD04338) 

837S7 Kidney NAT (OD04338) 0.09 0 

83788 Kidney Ca Nuclear grade 1/2 0.17 0 
(OD04339) 



Colon ca. 0 83789 Kidnev NAT (OD04339) 0 0 

HT29 

Colon ca. 3.19 83790 Kidney Ca. Clear cell type 0 0 

HCT-n6 (OD04340) 

Colon ca. 22.69 83791 Kidney NAT (OD04340) 0 0 

CaCo-2 

83219 CC Well to 0 83792 Kidney Ca, Nuclear tzrade 3 0 0 

Mod Diff(OD03S66) (OD0434S) 
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wo 01/57215 PCT/USO 1/03923 



Colon ca. 


0 


83793 Kidney NAT(OD04348) 


0.1 


0 


HCC-2998 










Gastric ca.* (liver met) 59.05 


87474 Kidney Cancer (OD04622- 


0 


0 


NCI-N87 




01) 






Bladder 


0 


87475 Kidney NAT (OD04622-03) 


0 


0 


Trachea 


0 


85973 Kidney Cancer (OD04450- 


0.18 








01) 






Kidney 


0 


85974 Kidney NAT (OD04450-03) G 


'■^ 0 


Kidney (fetal) 


0 


Kidney Cancer Clontech 8120607 


0 


0 


Renal ca. 


0 


Kidney NAT Clontech 8120608 


0 


0 


786-0 










Renal ca. 


0.78 


Kidney Cancer Clontech 8 1206 1 3 


0 


0 


A498 










Renai ca. 


5.44 


Kidney NAT Clontech 8120614 


0 


0 


RXF393 








Renal ca. 


0 


Kidney Cancer Clontech 9010320 


2 J 8 


1. 


ACHN 








Renal ca. 


0 


Kidney NAT Clontech 9010321 


0 


0 


UO-31 








Renal ca. 


0 


Normal Uterus GENPAK 061018 


0 


0 


TK-10 








Liver 


0 


Uterus Cancer GENPAK 06401 1 


0 


0 


Liver (fetal) 


0 


Normal Thyroid Clontech A-i- 


0 


0 






6570-1 






Liver ca. (hepatoblast) 0 


Thyroid Cancer GENPAK 064010 


0 


0 


HepG2 








Lung 


0 


Thyroid Cancer INVITROGEN 


0 


0 






A302152 






Lung (fetal) 


0 


Thyroid NAT INVITROGEN 


0 


0 






A302153 






Lung ca. (small cell) 


7.75 


Normal Breast GENPAK 061019 


1.18 


l.S 


LX-1 








Lung ca. (small cell) 


0.93 


84877 Breast Cancer (OD04566) 


0 


0 


NC1-H69 








Lung ca. (sxell var.) 


20.03 


85975 Breast Cancer (OD04590-0I) 0 


0 


SHP-77 








Lung ca. (large 


7.08 


85976 Breast Cancer Mets 


0 


0 


celi)NCI-H460 




(OD04590-03) 
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Lung ca. (non-sm. 21.61 
cell) A549 



Lung ca. (non-s.cell) 100 
NC1-H23 



Lung ca (non-s.cell) 0 
HOP-62 



Lung ca. (non-s.cl) 0 
NCI-H522 



Lung ca. (squam.) 0.73 
SW 900 



Lung ca. (squam.) 1.85 
NC1-H596 



Manxniary gland 0 

Breast ca.* (pi. 0 
effusion) MCF-7 



Breast ca.* (pl.eO 0 
MDA-MB-23] 



Breast ca.* (pi. 13.87 
effusion) T47D 



87070 Breast Cancer Metastasis 
(OD04655-05) 



GENPAK Breast Cancer 064006 



Breast Cancer Cloniech 9100266 



Breast NAT Cloniech 9100265 

Breast Cancer JNVH ROGEN 
A209073 

Breast NAT INVITROGEN 
A2090734 

Normal Liver GENPAK 061009 
Liver Cancer GENPAK 064003 

Liver Cancer Research Genetics 
RNA 1025 



Liver Cancer Research Genetics 
RNA 1026 



PCT/USOl/03923 

0 0 

0.S5 0.68 

1.95 1.9 

0 0.15 

L99 0.13 

0.16 0 

0 0 

L24 0.69 

0 0 

0 0 



Breast ca. 
BT-549 



Paired Liver Cancer Tissue Research 0 
Genetics RNA 6004-T 



0.14 



Breast ca. 
MDA-N 



Paired Liver Tissue Research 
Genetics RNA 6004-N 



1.85 



2.92 



Ovary 

Ovarian ca. 
OVCAR-3 



0 

9.61 



Paired Liver Cancer Tissue Research 0 
Genetics RNA 6005-T 
Paired Liver Tissue Research 0 
Genetics RNA 6005-N 



0 
0 



Ovarian ca. 
OVCAR-4 



Normal Bladder GENPAK 061001 0 



Ovarian ca. 
OVCAR-5 



Bladder Cancer Research Genetics 0 
RNA 1023 
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Ovarian ca. 2.7 
OVCAR-8 



PCT/U SO 1/03923 

Bladder Cancer INVITROGEN 9.21 14.46 

A302173 



Ovarian ca. 
IGROV-l 



87071 Bladder Cancer (OD047 18- 0 
01) 



Ovarian ca.* (ascites) 1.75 
SK-OV-3 



87072 Bladder Normal Adjacent 0 
(OD04718-03) 



Uterus 0 

Plancenta 1.54 

Prostate 0 

Prostate ca.* (bone 0 
met)PC-3 



Normal Ovar\ Res. Gen. 0 '^0 

Ovarian Cancer GENPAK 06400S 2.13 3. 28 

87492 Ovarv' Cancer (OD04768-07) 100 100 

87493 Ovary NAT (OD04768-08) 0 0 



Testis 

Melanoma 

Hs688{A).T 



Normal Stomach GENPAK 06101 7 0 
NAT Stomach Clontech 9060359 0 



Melanoma* (met) 0 
Hs688(B).T 



Gastric Cancer Clontech 9060395 0 



Melanoma 
UACC-62 



NAT Stomach Clontech 9060394 0.32 



Melanoma 
M14 



Gastric Cancer Clontech 9060397 0 



Melanoma 
LOX IMVI 



0.81 



NAT Stomach Clontech 9060396 0 



Melanoma* (met) 0 
SK-MELo 



Gastric Cancer GENPAK 064005 0 



Adipose 



2.94 



TABLE 63 

Tissue Name/Run Na 1.3Dim368It Tissue Name Run Name 
me 32379 



2Dtm3682t au379 



Liver adenocarcinoma 4.64 
Heart (fetal) 0 
Pancreas 0 



Normal Colon GENPAK 061003 1.21 

832 19 CC Well to Mod Diff 2.88 
(OD03866) 

83220 CC NAT (OD03866) 3.77 
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Pancreatic ca. 


0 


83221 CC Gr.2 rectosigmoid 


2.42 


CAPAN 2 




(OD03868) 




Adrenal gland 


0 


83222 CC NAT (OD03868) 


Q 


Thyroid 


0 


83235 CC Mod Diff (ODO3920) 


0 


Sali\'ary gland 


0 


83236 CC NAT (ODO3920) 


0 


Pituitary uland 


0 


83237 CC Gr.2 ascend colon 


0 






(OD03921) 




Brain (fetal) 


0 


83238 CC NAT (OD0392 1 ) 


3.64 


Brain (whole) 


7.3S 


83241 CC from Partial Hcpateciomv 0 






(ODO4309) 




Brain (amygdala) 


0 


S3242 Liver NAT (ODO4309) 


0 


Brain (cerebellum) 


0 


87472 Colon mets to lunu 


0 






(OD04451-01) 




Brain (hippocampus) 


2.18 


87473 Lung NAT (OD0445 1 -02 ) 


3.72 


Brain (thalamus) 


2.06 


Normal Prostate Clontech A + 


2.19 






6546-1 




Cerebral Cortex 


28.13 


84140 Prostate Cancer (OD044iO) 


23 


Spinal cord 


3.06 


84141 Prostate NAT(OD04410) 


6.12 


CNS ca. (glio/asti-Q) 


3.54 


87073 Prostate Cancer (OD04720- 


0 


U87-MG 




01) 




CNS ca. (glio/astTo) 


9.61 


87074 Prostate NAT (OD04720-02) 


4.77 


U-IIS-MG 






CNS ca. (astro) 


0 


Normal Lung GENPAK 061010 


5.4 


SW17S3 






CNS ca.* (neuro; met 


0 


83239 Lung Met to Muscle 


1.27 


) SK-N-AS 




(0004286^) 




CNS ca. (astro) 


18.43 


83240 Muscle NAT (OD04286) 


2.27 


SF-539 






CNS ca. (astro) 


0 


84136 Lunii Maliiznant Cancer 


0 


SNB-75 




(OD03I26) 




CNS ca. (glio) 


15.39 


84 1^7 I lino A T /or^ni 1 '>/; \ 


A 


SNB-19 






CNS ca. (glio) 


3.49 


8487 1 I lino C'\nnpr ( C\Y^f\AAC\A\ 


U 


U25I 






CNS ca. (glio) 


0 


84872 Lung NAT (OD04404) 


0 


SF-295 






Hean 


0 


84875 Lung Cancer (OD04565) 


0 


Skeletal muscle 


2.37 


85950 Lung Cancer (OD04237-01 ) 


14.66 


Ronp marrAw 


0 


85970 Lung NAT (0004237-02) 


0 


Thymus 


Q 


^2>255 Ocular McI Met to Liver 


1.83 






(ODO4310) 




Spleen 


0 


83256 Liver NAT(ODO43l0) 


0 


Lymph node 


3. 98 


84139 Melanoma Mets to Lune 


0 






(OD04321) 




Loiorectal 


6.79 


84138 Lung NAT (OD04321) 


9.15 


Stomach 


0 


Normal Kidney GENPAK 061008 


1.54 


Small intestine 


0 


83786 Kidney Ca. Nuclear urade 2 


8.25 






(OD0433S) 




Colon ca. 


4.21 


83787 Kidney NAT (OD04338) 


0 


SW4S0 
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Colon ca * (SW4S0 0 
met)SW620 







HT29 




Colon ca. 


0 


HCT-116 




Colon ca. 


0 


CaCo-2 




83219 CC Well to 


0 


Mod Diff (OD03866) 




Colon ca. 


0 


HCC-2998 




Gastric ca.* (liver met) 0 


NC1-N67 




Bladder 


4.74 


Trachea 


0 


Kidney 


0 


Kidney (fetal) 


0 


Renal ca. 


3.26 


786-0 




Renal ca. 


0 


A498 




Renal ca. 


0 


RXF393 




Renal ca. 


0 


ACHN 




Renal ca. 


0 


UO-31 




Renal ca. 


3.17 


TK-10 




Liver 


3.12 


Liver (fetal) 


0 


Liver ca. (hepatoblast) 0 


HepG2 




Lung 


3.3 


Lung (fetal) 


0 


Lung ca. (small cell) 


0 


LX-1 





Lung ca. (small cell) 0 
NCI-H69 

Lung ca. (s.cell vai .) 0 
SHP-77 

Lung ca. (large 5.01 

celI)NCI-H460 

Lung ca. (non-sm. 31 

cell) A549 



PCTyUSOl/03923 

83788 Kidney Ca Nuclear grade 1/2 2.15 
(OD04339) 

83789 Kidney NAT (OD04339) 0 

83790 Kidney Ca, Clear ceil type 0 
(OD04340) 

83791 Kidney NAT (OD04340) 0 

83792 Kidney Ca, Nuclear grade 3 0 
(OD04348) ^ - 

83793 Kidney NAT (OD04348) 0 

87474 Kidney Cancer (OD04622- 0 
01) 

87475 Kidney NAT (OD04622-03 } 0 

85973 Kidney Cancer (OD04450- 0 
01) 

85974 Kidney NAT (OD04450-03) 0 
Kidney Cancer Clontech 8 1 20607 1 .9 
Kidney NAT Clontech 8 1 20608 0 

Kidney Cancer Clontech 8 1 206 1 3 0 

Kidney NAT Clontech 8 1 206 1 4 1.6 

Kidney Cancer Clontech 9010320 0 

Kidney NAT Clontech 9010321 1 .23 

Normal Utems GENPAK 061018 0 

Uterus Cancer GENPAK 06401 1 2.35 

Normal Thyroid Clontech A+ 0 
6570-1 

Thyroid Cancer GENPAK 064010 3.54 



Thyroid Cancer INVITROGEN 2.65 
A302152 

Thyroid NAT INVITROGEN 0 
A302153 

Normal Breast GENPAK 061019 7.9] 

84S77 Breast Cancer (OD04566) 2.4 

85975 Breast Cancer (OD04590-0i ) 63.73 

85976 Breast Cancer Mets 1 00 
(OD04590-03) 

87070 Breast Cancer Metastasis 0 
(OD04655-05) 
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Lung ca. (non-s.cell) 
NCI-H23 

Lung ca (non-s.cell) 
HOP-62 

Lung ca. (non-s.cl) 

NCI-H522 

Lung ca. (squam.) 

SW900 

Lung ca. (squani.) 
NCI-H596 

Mammary gland 
Breast ca.* (pi. 
effusion) MCF-7 
Breast ca.* (pl.cf) 
MDA-MB-231 
Breast ca.* (pi. 
effusion) T47D 
Breast ca. 
BT-549 
Breast ca. 
MDA-N 
Ovary 

Ovarian ca. 
OVCAR-3 
Ovarian ca. 
OVCAR-4 
Ovarian ca. 
OVCAR-5 
Ovarian ca. 
OVCAR-8 
Ovarian ca. 
IGROV-1 

Ovarian ca * (ascites) 
SK-OV-3 

Uterus 
Plancenta 
Prostate 

Prostate ca.* (bone 
met)PC-3 
Testis 
Melanoma 
Hs688(A).T 
Melanoma* (met) 
Hs688(B).T 
Melanoma 
UACC-62 

Melanoma 
M14 



PCT/USO 1/03923 



2.S 



0 

2.12 
7.86 

0 

0 

0 

0 

0 



6.35 



5.75 



0 
0 

3.69 
3.19 

100 

3.37 

0 



4.09 



GENPAK Breast Cancer 064006 3.52 

Breast Cancer Clontech 9 1 00266 0 

Breas! NAT Clontech 9100265 0 

Breast Cancer INVITROGEN 2.3 
A209073 

Breast NAT INVn ROGEN 1.13 
A2090734 

Normal Liver GENPAK 061009 0 

Liver Cancer GENPAK 064003 2.03 

Liver Cancer Research Genetics 1 .32 
RNA 1025 

Liver Cancer Research Genetics 0 
RNA 1026 

Paired Liver Cancer Tissue Research 0 

Genetics RNA 6004-T 

Paired Liver Tissue Research 2.5 

Genetics RJsfA 6004-N 

Paired Liver Cancer Tissue Research 0 

Genetics RNA 6005-T 

Paired Liver Tissue Research 1 .6 1 

Genetics RNA 6005-N 

Nonnal Bladder GENPAK 06 1 00 1 0 

Bladder Cancer Research Genetics 0 
RNA 1023 

Bladder Cancer INVITROGEN 14.26 
A302173 

87071 Bladder Cancer (OD04718- 0 
01) 

87072 Bladder Nonnal Adjacent 1 .99 
(OD04718-03) 

Normal Ovary Res. Gen. 0 

Ovarian Cancer GENPAK 064008 2.16 

87492 Ovary Cancer (OD04768-07) 0 

87493 Ovai-y NAT (OD04768-08) 1 

Nomial Stomach GENPAK 061017 0 
NAT Stomach Clontech 9060359 0 

Gastric Cancer Clontech 9060395 1 .3 

NAT Stomach Clontech 9060394 2.03 

Gastric Cancer Clontech 9060397 11.27 
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Melanoma 0 
LOX IMVI 

Melanoma* (met) 0 
SK-MEL-5 

Adipose 0 



PCT/USOl/03923 



NAT Stomach Clomech 9060396 1 .87 
Gastric Cancer GENPAK 064005 0.93 



Tissue Name/Run Na 2Dxm. 
me g371 
Normal Colon 1.19 
GENPAK 061003 
S3219CC Wellio 0.8S 
Mod Diff (OD03866) 

83220 CC NAT 0.27 
(OD03866) 

83221 CCGr-2 0.59 
rectosigmoid 
(OD03^S68) 

83222 CCNAT 0 
(OD03868) 

83235 CCMod Diff 2.47 
(ODO3920) 

83236 CC NAT 0 
(ODO3920) 

83237 CC Gr.2 ascend 2.9S 
colon (OD03921) 

83238 CCNAT 1.15 
(OD03921) 

83241 CC from Partial 0 
Hepatectomy 
(ODO4309) 

83242 Liver NAT 0 
(ODO4309) 

87472 Colon meis to 0 
lung (OD04451-01) 

87473 Lung NAT 0 
(OD04451-02) 

Normal Prostate 1.4 
Clontech A- 6546-1 

84140 Prostate Cancer 12.07 
(OD044I0) 

84141 Prostate NAT 7.86 
(OD04410) 

87073 Prostate Cancer 0.69 
(OD04 720-01) 

87074 Prostate NAT L2 
(OD04720-02) 



TABLE 64 

^670t_a TissueName/RunName 
Liver adenocarcinoma 
Heart (fetal) 
Pancreas 

Pancreatic ca. CAPAN 2 

Adrenal gland 
Thyroid 
Sahvary gland 
Pituitary gland 

Brain (fetal) 
Brain (whole) 

Brain (amygdala) 
Brain (cerebellum) 
Brain (hippocampus) 
Brain (thalamus) 

Cerebral Cortex 
Spinal cord 

CNS ca. (giio/astro) US7-MG 



1.3Dm-i3669t_ag371 

0 

0 

0 

0 

L92 

0 

0 

1.19 
0 

1.1 

0 
0 

1.65 
0 

0 
0 
0 



CNSca. (glio/astro) U-1I8-MG 0 
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Normal Lung 2. 68 

GENPAK 061010 
S3239 Lung Met to L06 
Muscle (OD04286) 
83240 Muscle NAT 0 
(OD04286} 

84136 Lung Malignant 0 
Cancer (OD03 126) 

84137 Lung NAT 0.52 
fOD03126)^ 

84S7 1 Lung Cancer 0.54 
(OD04404) 

84872 Lung NAT 4.8 
(OD04404) 

84875 Lung Cancer 0 
(OD04565r 

85950 Lung Cancer 7.91 

(OD04237-01) 

85970 Lung NAT 2.32 

(OD04237-02) 

S3255 Ocular Mel 0 

Met to Liver 

{ODO4310) 

83256 Liver NAT 0 
(OD043iO) 

84139 Melanoma Mets 0 
to Lung (OD04321) 



PCT/USOl/03923 



84138 Lung NAT 
(OD04321) 
Normal Kidney 
GENPAK 061008 
83786 Kidney Ca, 
Nuclear grade 2 
(OD04338) 

837S7 Kidney NAT 
(OD0433S) 

83788 Kidney Ca 
Nuclear grade 1/2 
(OD04339) 

83789 Kidney NAT 
(OD04339) 

83790 Kidney Ca. 
Clear cell type 
(OD04340) 

83791 Kidney NAT 
(OD04340) 

83792 Kidney Ca. 
Nuclear grade 3 
(OD04348) 

83793 Kidney NAT 
(OD04348) 



0 



3-61 



0.34 



0.87 



CNS ca. (astro) SW17S3 
CNS ca.* (neuro: met ) SK-N-AS 
CNS ca. (astro) SF-539 
CNS ca. (astro) SNB-75 



CNS ca. (glio) 
CNS ca. (glio) 
CNS ca. (glio) 
Heart 

Skeletal muscle 
Bone marrow 
Thymus 

Spleen 
Lymph node 

Colorecta] 
Stomach 
Small intestine 



SNB-19 
U251 
SF-295 



Colon ca. 
Colon ca. 

Colon ca. 



CaCo-2 



83219 CC Well to Mod Diff 
(OD03866) 



0 
0 

2.5 
8.66 

6.16 

1.07 

3.08 

0 

0 

0.86 
0 

0 
0 

3.21 

2T 

0 



Colon ca. SW480 1.86 

Colon ca.* (SVV480 met)SW620 2.12 



HT29 6.93 
HCT-1 16 0 



Colon ca. 



HCC-2998 



0 
0 

0.88 
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87474 Kidney Cancer 1 .57 
(OD04622-01) 

87475 Kidney NAT 1.16 
(OD04622-03) 

85973 Kidney Cancer 0 
{OD044 50-01) 

85974 Kidney NAT 0 
fOD04450-03) 
Kidney Cancer 0 
Clontech 8120607 

Kidney NAT Clontech 0 
8120608 

Kidney Cancer 0 
Clontech 8120613 
Kidney NAT Clontech 0 
8120614 

Kidney Cancer 0 
Clontech 9010320 
Kidney NAT Clontech 0 
9010321 



PCT/LISOl/03923 



Normal Uterus 
GENPAK 061018 
Uterus Cancer 
GENPAK 06401 1 
Normal Tliyroid 
Clontech A+ 6570- 



0 



2.54 



1.05 



1.05 



0.94 



2.4 



Thyroid Cancer 
GENPAK 064010 
Thyroid Cancer 
INVITROGEN 
A302152 

Thyroid NAT 
INVITROGEN 
A302I53 

Normal Breast 
GENPAK 061019 
84877 Breast Cancer 0 
(OD04566) 

85975 Breast Cancer 51.41 
(OD04590-01) 

85976 Breast Cancer 100 
Mets(OD04590-03) 
87070 Breast Cancer 0 
Metastasis (OD04655- 

05) 

GENPAK Breast 
Cancer 064006 
Breast Cancer 
Clontech 9100266 
Breast NAT Clontech 0 
9100265 



0.45 



0 



Gastric ca.* ( liver met) NC1-N87 1 .06 

Bladder 3.35 

Trachea 0 

Kidney 0 

Kidney (fetal) 0 

Renal ca. 786-0 0 

Renal ca. A49S 0 

Renal ca. RXF 393 0 

Renal ca, ACHN 6. 38 

Renal ca. UO-31 0 

Renal ca. TK-10 0 

Liver Q 

Liver (fetal) 0 

Liver ca. (hepatoblast) HepG2 1 .36 

Lung 0 

Lung (fetal) 0 

Lung ca. (small cell) LX-1 1.35 

Lung ca. (small cell) NCI-H69 0 

Lung ca. (s.ccll var.) SHP-77 1.53 

Lung ca. (large cell)NCLH460 0 

Lung ca. (non-sm. cell) .A549 0 

Lung ca. (non-s.cell) NC]-H23 0 

Lung ca (non-s.cell) HOP-62 0 

Lung ca. (non-s.cl) NCI-H522 0 
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Breast Cancer 

INVITROGEN 

A209073 

Breast NAT 0 

INVITROGEN 

A2090734 

Normal Liver 0 

GENPAK 061009 

Liver Cancer L04 

GENPAK 064003 

Liver Cancer Research 0 

Genetics RNA 1025 

Liver Cancer Research 0 
Genetics RNA 1026 

Paired Liver Cancer 0 
Tissue Research 
Genetics RNA 6004-T 

Paired Liver Tissue 1 .8 1 
Research Genetics 
RNA 6004 -N 

Paired Liver Cancer 0 
Tissue Research 
Genetics RNA 6005-T 

Paired Liver Tissue 0 
Research Genetics 
RNA 6005-N 

Normal Bladder 1 
GENPAK 061001 

Bladder Cancer LI 
Research Genetics 
RNA 1023 

Bladder Cancer 3.3 

INVITROGEN 

A302173 

87071 Bladder Cancer 0.68 
(0004718-01) 

87072 Bladder Nomial 0 
Adjacent (OD04718- 
03) 

Normal Ovary Res. 0.5 1 
Gen. 

0\'arian Cancer 0.42 
GENPAK 064008 

87492 Ovary Cancer 0 
(OD04768-07) 

87493 Ovary NAT 0 
(OD04768-08) 



Lunu ca. (squam.) SW 900 
Lung ca. (squam.) NC1-H596 
Mammary gland 

Breast ca.* {pi. elTusion) MCF-7 
Breast ca.* (pl.cO MDA-MB-231 



Breast ca.* (pi. effusion) T47D 2.59 

Breast ca. BT-549 0 

Breast ca. MDA-N 0 
Ovary 1.78 

0\'anan ca. OVCAR-3 0 

Ovarian ca. OVCAR-4 0 

Ovarian ca. OVCAR-5 0 

Ovarian ca. OVCAR-8 3.67 

Ovarian ca. IGROV-1 1.92 

Ovarian ca.* (ascites) SK-OV-3 0 

Uterus 0 

Plancenta i 4 1 

Prostate Kis 

Prostate ca.* (bone mel)PC-3 0 
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0 

3.37 

3.52 
0 

2.57 ■ 
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Normal Stomach 0 
GENPAK 061017 
NAT Stomach 0 
Clontech 9060359 
Gastric Cancer 0 
Clontech 9060395 
NAT Stomach 0 
Clontech 9060394 
Gastric Cancer 0 
Clontech 9060397 
NAT Stomach 0 
Clontech 9060396 
Gastric Cancer 0 
GENPAK 064005 
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Testis 100 

Melanoma Hs688(A)T 0 

Melanoma* (met) Hs688{B).T 0 

Melanoma UACC-62 0 

Melanoma M14 0 

Melanoma LOX IMVI 0 

Melanoma* (met) SK-MELo 0 

Adipose 0 



10 



In Tables 61-64, the following abbreviations are used: 

ca. = carcinoma, 

* = established from metastasis, 

met = metastasis, 

s cell var= small cell variant, 

non-s = non-sm =non-small, 

squam = squamous, 

pi. eff = pi effusion ^ pleural effusion, 

glio = glioma, 

astro astrocytoma, and 

neuro = neuroblastoma. 
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These results are summarized in Table 65. 

TABLE 65 



NOVX 


Internal Accession Number 


Results 


NOVl 


AL135841_B 


Ag431, potential utilities for breast cancer, 
several cancer in panel 2 and couple of 
cell lines in panel 1 


NOV8 


AL135784_A 


Ag2691 panel 1 many cancer cell lines 
panel 2 high in ovarian»NAT, also lung 
as in panel 1 , bladder 


NOV 10 


AC020679_B 


Ag379 Overexprcssed in breast low 
expression in several cell lines 


NOV 11 


AC020679_A 


Ag371 Overexprcssed in breast cancer and 
low expression in several cell lines 



189 



BNSDCCID: <WO_ .015721 5A2J_> 



wo 01/57215 PCT/U SO 1/03923 

OTHER EMBODIMENTS 

While the invention has been described in conjunction with the detailed description 
thereof, the foregoing description is intended to illustrate and not Hmit the scope of the 
invention, which is defined by the scope of the appended claims. Other aspects, advantages, 
and modifications are within the scope of the following claims. 
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What is claimed is: 
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1 . An isolated polypeptide comprising an amino acid sequence selected from the 
group consisting of: 

a) a mature form of the amino acid sequence selected from the group consisting of 
SEQ ID NO: 2, 4, 7, 9, 11, 13, 15, 17, 19, 21 , 23, 25, or 27; 

b) a variant of a mature form of the amino acid sequence selected from the group 
consistingofS,EQIDNO:2, 4, 7, 9, 11, 13, 15, 17, 19, 2 K 23, 25, or 27, 
wherein any amino acid in the mature form is changed to a different amino 

\ acid, provided that no more than 1 5% of the amino acid residues in the 

sequence of the mature fomi are so changed; 

c) the amino acid sequence selected from the group consisting of SEQ ID NO: 2, 
1 4, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, or 27; 

d) a variant of the amino acid sequence selected from the group consisting of SEQ 
ID NO: 2, 4, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, or 27 wherein any amino acid 
specified in the chosen sequence is changed to a different amino acid, provided 
that no more than 1 5% of the amino acid residues in the sequence are so 
changed; and 

e) a fragment of any of a) through d). 

2- The polypeptide of claim 1 that is a naturally occurring allelic variant of the sequence selected 
from the group consisting of SEQ ID NO: 2, 4, 7, 9, 1 1, 13, 15, 17, 19, 21 , 23, 25, or 27. 

3. The polypeptide of claim 2, wherein the variant is the translation of a single nucleotide 
polymorphism. 

4. The polypeptide of clami 1 that is a variant polypeptide described therem, wherein any amino 
acid specified in the chosen sequence is changed to provide a consen ative substitution. 

5. An isolated nucleic acid molecule comprising a nucleic acid sequence encoding a polypeptide 
comprising an amino acid sequence selected from the group consisting of: 
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a) a mature fonn of the amino acid sequence given SEQ ID NO: 2, 4, 7, 9, 1 K 13, 

15, 17, 19,21,23, 25, or 27; 

b) a variant of a mature form of the amino acid sequence selected from the group 
consisting ofSEQIDNO: 2, 4, 7, 9, 1 1, 13, 15, 17, 19, 21, 23, 25, or 27 
wherein any amino acid in the mature form of the chosen sequence is changed 
to a different amino acid, provided that no more than 1 5% of the amino acid 
residues in the sequence of the mature form are so changed;^ 

c) the amino acid sequence selected from the group consisting of SEQ ID NO: 2, 
4, 7, 9, 11, 13, 15, 17, 19,21, 23, 25, or 27; 

d) a variant of the amino acid sequence selected from the group consisting of SEQ 
ID NO: 2, 4, 7, 9, 1 1, 13, 15, 17, 1 9, 21, 23, 25, or 27, in which any amino acid 
specified in the chosen sequence is changed to a different amino acid, provided 
that no more than 15% of the amino acid residues in the sequence are so 
changed; 

e) a nucleic acid fragment encoding at least a portion of a polypeptide comprising 
the amino acid sequence selected from the group consisting of SEQ ID NO: 2, 
4, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, or 27 or any variant of said polypeptide 
wherein any amino acid of the chosen sequence is changed to a different amino 
acid, provided that no more than 1 0% of the amino acid residues in the 
sequence are so changed; and 

f) the complement of any of said nucleic acid molecules. 

The nucleic acid molecule of clami 5, wherein the nucleic acid molecule comprises the 
nucleotide sequence of a naturally occurring allelic nucleic acid variant. 

The nucleic acid molecule of claim 5 that encodes a variant polypeptide, wherein the variant 
polypeptide has the polypeptide sequence of a naturally occurring polypeptide variant. 

The nucleic acid molecule of claim 5, wherein the nucleic acid molecule comprises a single 
nucleotide polymorphism encoding said variant polypeptide. 
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9. The nucleic acid molecule of claim 5, wherein said nucleic acid molecule comprises a 

nucleotide sequence selected from the group consisting of 

a) the nucleotide sequence selected from the group consisting of SEQ ID NO: 1, 
3, 5, 6, 8, 10, 12, 14, 16 J 8, 20, 22, 24, or 26; 

b) a nucleotide sequence wherein one or more nucleotides in the nucleotide 
sequence selected from the group consisting of SEQ ID NO: 1, 3, 5, 6, 8, 10, 
12, 14, 16, 18, 20, 22, 24, or 26 is changed from that selected from the group 
consisting of the chosen sequence to a different nucleotide provided that no 
more than 15% of the nucleotides are so changed; 

c) a nucleic acid fragment of the sequence selected from the group consisting of 
SEQ ID NO: 1, 3, 5, 6, S, 10, 12, 14, 16, 1 8, 20, 22, 24, or 26; and 

d) a nucleic acid fragment wherein one or more nucleotides in the nucleotide 
sequence selected from the group consisting of SEQ ID NO: 1, 3, 5, 6, 8, 10, 
12, 14, 16, 18, 20, 22, 24, or 26 is changed from that selected from the group 
consisting of the chosen sequence to a different nucleotide provided that no 
more than 15% of the nucleotides are so changed. 

10. The nucleic acid molecule of claim 5, wherein said nucleic acid molecule hybridizes under 
stringent conditions to the nucleotide sequence selected from the group consisting of SEQ ID 
NO: 1, 3, 5, 6, 8, 10, 12, 14, 16, 18, 20,22, 24, or 26, or a complement of said nucleotide 
sequence. 

1 1 . The nucleic acid molecule of claim 5, wherein the nucleic acid molecule comprises a 
nucleotide sequence in which any nucleotide specified in the coding sequence of the chosen 
nucleotide sequence is changed from that selected from the group consisting of the chosen 
sequence to a different nucleotide provided that no more than 15% of the nucleotides in the 
chosen coding sequence are so changed, an isolated second polynucleotide that is a 
complement of the first polynucleotide, or a fragment of any of them. 

12. A vector comprising the nucleic acid molecule of claim 1 1 . 
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13. The vector of claim 12, further comprising a promoter operably linked to said nucleic acid 

molecule. 

14. A celi comprising the vector of claim 12. 

15. An antibody that binds immunospeciflcally to the polypeptide of claim 1. 

16. The antibody of claim 15, wherein said antibody is a monoclonal antibody. 

17. The antibody of claim 15, wherein the antibody is a humanized antibody. 

I 8. A method for determining the presence or amount of the polypeptide of claim 1 in a sample, 
the method comprising: 

(a) providing said sample; 

(b) introducing said sample to an antibody that binds immunospeciflcally to the 
polypeptide; and 

(c) determining the presence or amount of antibody bound to said polypeptide, 
thereby determining the presence or amount of polypeptide in said sample. 

9. A method for determining the presence or amount of the nucleic acid molecule of claim 5 in a 
sample, the method comprising: 

(a) providing said sample; 

(b) introducing said sample to a probe that binds to said nucleic acid molecule; and 

(c) determining the presence or amount of said probe bound to said nucleic acid 
molecule, 

thereby determining the presence or amount of the nucleic acid molecule in said 

sample, 

). A method of identifying an agent that binds to the polypeptide of claim 1, the method 
comprising: 

(a) introducing said polypeptide to said agent; and 

(b) detemiining whether said agent binds to said polypeptide. 
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21. A method for identifying a potential therapeutic agent for use in treatment of a pathology, 

wherein the pathology is related to aberrant expression or aberrant physiological interactions 
of the polypeptide of claim 1, the method comprising: 

(a) providing a cell expressing the polypeptide of claim 1 and having a property 
or function ascribable to the polypeptide; 

(b) contacting the cell with a composition comprising a candidate substance; 
and 

(c) determining whether the substance alters the property or function ascribable 
to the polypeptide; 

whereby, if an alteration observed in the presence of the substance is not obser\'ed 
when the cell is contacted with a composition devoid of the substance, the substance is 
identified as a potential therapeutic agent. 



22. A method for modulating the activity of the polypeptide of claim 1 , the method comprising 
introducing a cell sample expressing the polypeptide of said claim with a compound that binds 
to said polypeptide in an amount sufficient to modulate the activity of the polypeptide, 

23. A method of treating or preventing a pathology associated with the polypeptide of claim 1, 
said method comprising administering the polypeptide of claim 1 to a subject in which such 
treatment or prevention is desired in an amount sufficient to treat or prevent said pathology in 
said subject. 

24. The method of claim 23, wherein said subject is a human. 

25. A method of treating or preventing a pathology associated with the polypeptide of claim 1, 
said method comprising administering to a subject in which such treatment or prevention is 
desired a NOVX nucleic acid in an amount sufficient to treat or prevent said pathology in said 
subject. 

26. The method of claim 25, wherein said subject is a human. 
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27. A method of treating or preventing a pathology associated with the polypeptide of claim 1, 

said method coiriprising administering to a subject in which such treatment or prevention is 
desired a NOVX antibody in an amount sufficient to treat or prevent said pathology in said 
subject. 

28. The method of claim 27, wherein the subject is a human. 

29- A pharmaceutical composition comprising the polypeptide of claim 1 and a phamiaceutically 
acceptable carrier. 

30. A pharmaceutical composition comprising the nucleic acid molecule of claim 5 and a 
pharmaceutically acceptable carrier. 

31. A pharmaceutical composition comprising the antibody of claim 15 and a pharmaceutically 
acceptable carrier. 

32. A kit comprising in one or more containers, the pharmaceutical composition of claim 29. 

33. A kit comprising in one or more containers, the pharmaceutical composition of claim 30. 

34. A kit comprising in one or more containers, the phannaceutical composition of claim 3 1 . 

35. The use of a therapeutic in the manufacture of a medicament for treating a syndrome 
associated with a human disease, the disease selected from a pathology associated with the 
polypeptide of claim 1, wherein said therapeutic is the polypeptide of claim 1. 

36. The use of a therapeutic in the manufacture of a medicament for treating a syndrome 
associated with a human disease, the disease selected from a pathology associated with the 
polypeptide of claim 1, wherein said therapeutic is a NOVX nucleic acid. 
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37. The use of a therapeutic in the manufacture of a medicament for treating a syndrome 

associated with a human disease, the disease selected from a pathology associated with the 

polypeptide of claim 1, wherein said therapeutic is a NOVX antibody. 



38. A method for screening for a modulator of activity or of latency or predisposition to a 
pathology associated with the polypeptide of claim 1, said method comprising: 

a) administering a test compound to a test animal at increased risk for a pathology 
associated with the polypeptide of claim 1, wherein said test animal 
recombinantly expresses the polypeptide of claim 1 ; 

b) measuring the activity of said polypeptide in said test animal after 
administering the compound of step (a); and 

c) comparing the activity of said protein in said test animal with the activity of 
said polypeptide in a control animal not administered said polypeptide, wherein 
a change in the activity of said polypeptide in said test animal relative to said 
control animal indicates the test compound is a modulator of latency of, or 
predisposition to, a pathology associated with the polypeptide of claim 1 . 



39. The method of claim 38, wherein said test animal is a recombinant test animal that expresses a 
test protein transgene or expresses said transgene under the control of a promoter at an 
increased level relative to a wild-type test animal, and wherein said promoter is not the native 
gene promoter of said transgene. 

40. A method for determining the presence of or predisposition to a disease associated with altered 
levels of the polypeptide of claim 1 in a first mammalian subject, the method comprising: 

a) measuring the level of expression of the polypeptide in a sample from the first 
mammalian subject; and 

b) comparing the amount of said polypeptide in the sample of step (a) to the 
amount of the polypeptide present in a control sample from a second 
mammalian subject known not to have, or not to be predisposed to, said 
disease, 

w^herein an alteration in the expression level of the polypeptide in the first subject as 
compared to the control sample indicates the presence of or predisposition to said disease. 
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41 . A method for determining the presence of or predisposition to a disease associated with altered 
levels of the nucleic acid molecule of claim 5 in a first mammalian subject, the method 
comprising: 

a) measuring the amount of the nucleic acid in a sample from the first mammalian 
subject; and 

b) comparing the amount of said nucleic acid in the sample of step (a) to the 
amount of the nucleic acid present in a control sample from a second 
mammalian subject known not to have or not be predisposed to, the disease; 

wherein an alteration in the level of the nucleic acid in the first subject as compared to 
the control sample indicates the presence of or predisposition to the disease. 



42. A method of treating a pathological state in a mammal, the method comprising administering 
to the mammal a polypeptide in an amount that is sufficient to alleviate the pathological state, 
wherein the polypeptide is a polypeptide having an amino acid sequence at least 95% identical 
to a polypeptide comprising the amino acid sequence selected from the group consisting of 
SEQ ID NO: 2,4, 7, 9, 11, 13, 15, 17, 1 9, 21 , 23, 25, or 27 or a biologically active fragment 
thereof. 



43. A method of treating a pathological state in a mammal, the method comprising administering 
to the mammal the antibody of claim 15 in an amount sufficient to alleviate the pathological 
state. 
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Box II Observations where unity of invention is lacking (Continuation of item 2 of first sheet) 



This International Searching Authority found multiple inventions in this international application, as follows: 

see additional sheet 

1 1 I As all required additional search fees were timely paid by the applicant, this International Search Report covers all 
' ' searchable claims. 

2. I I As all searchable claims could be searched without effort justifying an additional fee, this Authohty did not invite payment 
of any additional fee. 

3 I I As only some of the required additional search fees were timely paid by the applicant, this International Search Report 
t 1 covers only those claims for which fees were paid, specifically claims Nos.: 



4 j y I No required additional search fees were timely paid by the applicant. Consequently, this International Search Report is 
restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 

1-43 partially 



Remark on Protest | | The additional search fees were accompanied by the applicant's protest. 

I I No protest accompanied the payment of additional search lees. 
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This International Searching Authority found multiple (groups of) 
inventions in this international application, as follows: 

1. Claims: 1-43 partially 

An isolated polypeptide comprising an amino acid sequence 
selected from the group consisting of: a mature form of the 
amino acid sequences SEQ ID NOS: 2 and 4, a variant of a 
mature f onm of said amino acid sequences, said amino acid 
sequences, a variant of said amino acid sequences, a 
fragment of said amino acid sequences, an isolated nucleic 
acid molecule comprising a nucleic acid sequence encoding a 
polypeptide comprising an amino acid sequence selected from 
the group consisting of: a mature form of the amino acid 
sequences SEQ ID NOS: 2 and 4, a variant of a mature form of 
said amino acid sequences, said amino acid sequences, a 
variant of said amino acid sequences, a nucleic acid 
sequence encoding at least a portion of a polypeptide 
comprising said amino acid sequences or a variant of said 
polypeptides, the complement of said nucleic acid molecules, 
said nucleic acid molecule comprising a nucleic acid 
sequence selected from the group consisting of: the 
nucleotide sequences SEQ ID NOS: 1, 3 and 5, a nucleotide 
sequence wherein one or more nucleotides in said nucleotide 
sequences is changed, a nucleic acid fragrpent of the 
sequences SEQ ID NOS: 1, 3 and 5, a nucleic acid fragment 
wherein one or more nucleotides in said nucleotide sequences 
is changed, a vector comprising said nucleic acid molecules, 
a cell comrising said vector, an antibody that binds 
immunospecifi cally to said polypeptides, a method for 
determining the presence or amount of said polypeptides or 
said nucleic acid molecules, a method for identifying an 
agent that binds to said polypetides, a method for 
identifying a potential therapeutic agent for use in 
treatment of a pathology related to said polypeptides, a 
method for screening for a modulator of activity, latency or 
predisposition to said pathology, a method for modulating 
the activity of said polypeptides, a pharmaceutical 
composition comprising said polypeptides, said nucleic acid 
molecules or said antibody, a kit containing said 
pharmaceutical compositions, the use of said polypeptides, 
said nucleic acids or said antibody in the manufacture of a 
medicament, a method for determiming the presence of or 
predi sposotion to a disease associated with said 
polypeptides or said nucleic acid molecules. 



2. Claims: 1-43 partially 

idem as subject 1 but limited to SEQ ID NOS: 6 and 7; 



3. Claims: 1-43 partially 

idem as subject 1 but limited to SEQ ID NOS: 8-11; 



page 1 of 2 



BNSDOCID: <WO 015721 5A3_L> 



International Application No. PCT/US Gl /03923 

FURTHER INFORMATION CONTINUED FROM PCT/ISA/ 210 



4. Claims: 1-43 partially 

idem as subject 1 but limited to SEQ ID NOS: 12-17; 

5. Claims: 1-43 partially 

idem as subject 1 but limited to SEQ ID NOS: 18 and 19; 

6. Claims: 1-43 partially 

idem as subject 1 but limited to SEQ ID NOS: 20 and 21; 

1 . Claims: 1-43 partially 

idem as subject 1 but limited to SEQ ID NOS: 22 and 23; 

8. Claims: 1-43 partially 

idem as subject 1 but limited to SEQ ID NOS: 24 and 25; 

9. Claims: 1-43 partially 

idem as subject 1 but limited to SEQ ID NOS: 26 and 27; 
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